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r  Se3SI<)n, 


ConcurrtBt  refolit'ion  adopted  by  the  HoMte  of  Jtepre»enlalijtei  Mag  '£1,  181)0,  and  bg  (he 
Sttale,  June  17,  1890. 

Baolvedbs  the  Hoate  of  Rtpreteiilalite*  (IkeStiMteeoicnrriHg),  That  there  I*  priuWd 
of  tUo  Report  of  the  Smilhsonian  loatltutioa  and  NntioDul  Museiiiii  for  Ilie  years 
endiug  June  30,  \aS>i,  ftml  June  30,  1889,  in  two  octavo  toIudics  fur  each  year,  16,000 
cO|)[eH ;  of  which  3,000  copies  shull  be  for  the  ahe  of  the  8enate,  6,000  for  the  use  of 
the  Hoii<ie  of  Representatives,  and  7,000  foe  the  uae  of  the  Smithitonian  Institution. 
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LETTER 


SECRETARY  OF  THE  SMITHSONIAN  INSTITUTION, 


The  annual  report  of  the  Board  of  Regent*  of  that  ImtitulioH  to  thu  end.  of 
June,  1888. 


Shithsonian  Institdtion, 
Washington,  O.  C.,July  1,  1888. 
To  the  Congreis  of  the  United  States: 

111  accordaDce  with  sectioaSSSSof  tUe  Revised  Statutes  of  the  Uoited 
States,  I  have  the  honor,  in  behalf  of  the  Board  of  Begents,  to  submit 
to  OoDgress  the  annaal  report  of  the  operations,  expeuditnres,  and  con- 
ditiou  of  the  Smithsoiiiaa  Institutioo  for  the  ;ear  ending  Jnne  30,  ]S38, 
I  have  the  honor  to  be,  very  reapectfally,  your  obedient  servant, 
S.  P.  Lanqley, 
Seeretanf  of  Smithsonian  Itutitution. 
Hon.  JoBN.  J.  Inoallb, 

President  of  the  Senate,  pro  tent. 
Hon.  John  G.  Carlisle, 

Speaker  of  the  House  of  ReprescntatiBes. 
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ANNUAL  REPORT  OF  THE  SMITHSONIAN  INSTITUTION  TO  THE 
END  OF  JUNE,  1888. 


SUBJECTS. 

1.  Proceedings  of  tUe  Board  of  Regents  for  tUe  sessions  of  Jannitry 
and  March,  1888. 

2.  Report  of  tbe  Execative  Gommitt<>e,  exhibiting  the  financial  affairs 
of  tbe  lustitatton,  inoludiug  a  statement  of  tlie  Smithsou  fund,  and  re- 
ceipts and  expenditnres  for  the  year  1887-'88. 

3.  Annual  report  of  the  Secretary,  giving  an  acconut  of  the  operations 
and  condition  of  the  Institution  fur  the  year  1887-88,  with  statistics  of 
exchanges,  etc. 

4.  General  appendix,  comprising  a  selection  of  miscellaneoiis  memoirs 
of  interest  to  collaborators  and  correspoudeuta  of  tUl^  Institution, 
teachers,  and  others  engaged  in  the  promotion  of  knowledge. 


The  report  of  the  National  Muscnni  for  the  year  18S7-'88  will  he  pub- 
lished in  a  separate  volume. 
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BEGBXTS  OF  TBB  SMITHSONIAN   INSTlTlTTIOlT. 


By  the  organizing  act  approved  August  10,  184C  (Uevj.<iei1  Statutes, 
Title  LXXHi,  section  553l>),  ■'  Tlie  business  of  the  lustitutiou  shall  be  con- 
ducted at  the  city  of  WMsbingtoii  by  a  Board  of  Regents,  named  the 
Regents  of  the  Smithsonian  lustitntion,  to  be  composed  of  the  Vice- 
President,  the  Chief  Justice  of  the  CJnited  States  [and  tbe  Governor  of 
the  District  of  Columbia],  three  members  of  the  Senate,  and  tbree  mem- 
bers of  the  House  of  Representatives,  together  with  six  other  persons, 
other  than  members  of  Congress,  two  of  whom  shall  be  resident  in  the 
city  of  Washiugton,  and  the  other  four  shall  be  inhabitants  of  some 
State,  but  no  two  of  the  same  State." 


SEGENTS  FOR  TBE  FEAR  1888. 
Tbii  Vice-PregideDl  of  tho  ITtiited  SlAtea: 

JOHN  J.  INOALLS  (elected  PrMiUent  of  the  Senate  February  2fi,  lrtp*7). 
The  Chief- Justice  of  the  Uniteu  States: 

MOHRISOX  R.  WAITE died  Murth  B-t,  I8HS. 

SAMUEL  r.  MILLER,  Acting  CLief-JiiBticu,  elected  Chancellor  ami  Presideut 
of  the  Board  pro  Itmpore  MmcIi  ST,  Ittriii. 
Uuited  States  Sedatora :  Tenn  expired. 

JUSTIN  S.  MORRILL  (nppointod  February  21,  183:1) Mar.   :!.  l.-Wl. 

SHELBY  M.  CULLOM  (appointed  March  -£1,  l!i-:i) Miir.   •.t.lHSil. 

RANDALL  L.  GIB  SOX  (appointed  December  19,  1(W7} Mar.   ;i,1889. 

Metnl>erB  of  the  Hoase  of  RepreHeutativeii : 

SAMUEL  S.  COX  (appointed  Jaiinary  5,  18d8) Dec.  21!.  lSri'.>. 

JOSEPH  WHEELER  (appointed  January  5,  lri88) I),<.2I!,  IH.-*). 

WILLIAM  W.  PHELPS  (appointed  Jaatiary  5,  1888)  Di'C.aii.ld'ftt. 

Citkena  of  a  State: 

ASA  GRAY,  of  Massachaeetta  (first  appointed  in  1874) died  Jan.,  :in,  Ig-'^. 

HENRY  COPPEE,  of  Pennsylvania  (first  appointed  in  1974) Dei-.yii,  ISid. 

NOAH  PORTER,  of  Connecticut  (first  appointed  in  1S78) Mar.  S.lfHiO. 

JAMES  B.  ANQELL,  of  Michi);un  (appointed  Jannary  19,  M*^)  .  Jan.  19,  i-^JS. 

ANDREW  D.  WHITE,  of  New  York  (appointed  J'ebnmry  15,  18h8, 

to  succeed  Asa  Gray,  deceased) Feb.  15,1894. 

Citizens  of  Washington : 

JAMES  C.  WELLING  (appointed  May  13,  1884) May  13, 1890 

MONTGOMERY  C.  MEIGS  (appointed  December  2(i.  l«i'j) Dec.a0,189l. 

Eixeutirt  Commitlee  of  Iht  ISonTd  of  RegenU, 
James  C.  Wbluno.  KsNitv  CuvHa'..  Mdntcomriiy  C.  Meigs. 
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JOURNAL  OF  PROCEEDINGS  OF  THE  BOARD  OF  REGENTS  OF 
THE  SMITHSONIAN  INSTITUTION. 


Washington,  January  11, 1888. 

Tbe  stated  annual  meeting  of  tbe  Board  of  Hegouts  of  the  Smitbso- 
niao  Institution  tran  held  tliis  da;  at  10:30  o'clock  a,  h. 

Present:  Ohief-Jastice  M.  R.  Waitb,  Chancellor  of  the  Institution, 
Hon.  3.  S.  Cox,  Hon.  W,  W.  Phelps,  Hon.  Joseph  Wheelek,  Dr. 
Hekey  Copp^k,  Dr.  J.  B.  Angell,  Dr.  J.  C.  Welling,  General  M. 
(3.  Meigs,  and  the  Secretary,  Professor  Lanoley. 

Excuses  for  non-attendance  were  read  from  Dr.  NoAH  Porter  and 
Senator  J.  8.  M(  >RRILL.  The  Secretary  mnde  a  statement  that  the  ab- 
sence of  Dr.  Asa  Gray  was  caused  by  his  severe  illness. 

The  journal  of  the  proceedings  of  the  Board  at  the  meetings  on  Janu- 
ary 12  and  Sovember  18, 1887,  was  read  and  approved. 

The  St'cretnry  stated  that  in  accordance  with  the  instructions  of  the 
Board  at  the  last  meeting,  he  had  again  consulted  with  the  widow  of 
the  late  Professor  Baird,  and  ascertained  that  while  she  desired  to 
defer  to  the  wishes  of  the  Begents,  her  own  iiieference  would  be  that 
the  interment  of  the  remains  of  her  husband  shotikl  be  strictly  private. 
It  was  necessary  therefore  to  depart  from  the  arrangements  which  bad 
beeu  contemplated  at  the  last  meeting  of  the  Board,  and  by  tbe  advice 
of  tbe  Executive  Committee,  a  meeting  of  the  Board  of  Regents  was  not 
called  OS  bad  been  anticipated  in  December,  and  the  stated  annual 
meeting  is  therefore  now  held  at  tlie  regular  time,  as  provided  by  tbe 
regulations  of  tbe  Board  of  Regents. 

The  Chancellor  announced  the  appointment  by  the  President  of  tbe 
Senate,  ou  December  10, 1887,  of  Hon.  Randall  L.  Gibson,  of  Louisiana, 
as  a  regent  of  the  Smithsonian  Institution,  vice  Senator  Maxey,  whose 
term  bad  expired. 

Tbe  Chancellor  also  announced  the  appointment  by  tbe  Speaker  of 
the  House  of  Representatives,  on  January  5,  1883,  of  Hon.  S.  S,  Cox, 
of  New  York,  as  regent,  vice  Hon.  O.  K.  Singleton,  who  had  not  beeu 
re-elected  to  Congress;  and  on  the  10th  of  January,  of  Hon.  Joseph 
Wheeler,  of  Alabama,  rice  Hon.  W.  L.  Wilson,  and  the  reappointment 
of  Hon.  W.  W.  Phelps,  of  New  Jersey. 

Dr.  Welling,  chairman  of  the  Executive  Committee,  presented  its  an- 
nual report  for  the  year  ending  Jnne  30,  1887. 

Dr.  Welling,  in  presenting  the  report, called  attention  toaparagrapb 
on  tbe  tfainl  page,  relative  to  tbe  appropriation  for  "  ethnologiciil  re- 
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Keitrcbes,"  ar>d  lie  wUlied  ttutKlerstooil— notasa  matterof  criticiam,  bat 
iu  exiilaiiiition — tbat  Ihe  Executive  CoiTimittee  made  no  examiaatiou 
oriiiHpectioQ  of  the  accounts  of  tlie  Bureau  of  Ettinology.  Tbese  were 
excluttiTely  under  the  control — according  to  the  acta  of  Congress  mak- 
ing tlio  appropriations — "  of  tbe  Secretary  of  tbe  Suiitbsonian  Instita- 
tion."  In  tbis  nwpect  a  difference  esinted  between  the  duty  of  tbe  com- 
mittee in  regard  to  tbeHe  accoants  and  those  of  tbe  Museum  or  of  other 
trnsta  committed  to  the  Institotion,  of  wbinb  careful  examination  was 
made  of  every  voucher. 

The  Secretary  stated  that  be  would  be  very  wdling  to  be  relieved  of 
this  weighty  responsibility  and  would  be  gratified  if  it  could  be  assumed 
by  the  Kegeiits.  He  bad  no  desire  to  assume  a  personal  responsibility 
iu  regard  to  the  ap])ropriation  referred  to,  and  he  hoped  that  in  tbe 
future  it  might  lie  found  possible  to  make  the  ai)propriations  to  the 
*'  Smithsonian  Institution^  instead  of  to  the  "  SecretaryJ' 

Dr.  Welling  remarked  that  the  Executive  Committee  does  not  care  to 
share  this  responsibility. 

Dr.  Coppice  Sitid  be  thought  it  the  duty  of  tbe  Regents  to  share  in 
this;  and  that  if  the  language  of  the  act  was  donbtful,  and  if  in  relation 
to  one  trust  it  was  tbe  duty  of  the  Secretary  to  confer  with  the  Ezeca- 
tive  Committee,  be  thought  that  in  others,  althongb  the  Regents  or  tbe 
Institution  were  not  specially  mentioned,  he  ought  to  come  under  the 
same  arrangement. 

General  Meigs  said  that  Congress  made  the  distinction  referred  to  by 
Dr.  Welling,  and  it  was  not  for  the  Board  to  advise  or  dictate  to  Con- 
gress. 

[This  view  was  assented  to  by  various  members  of  the  Board.] 

The  Secretary  having  stated  that  the  accounts  of  the  Museum  were 
settled  by  tbe  Interior  Department,  and  that  the  estimates  for  preserva- 
tion, etc.,  of  the  collections  were  sent  by  him  through  the  Secretary  of 
the  Interior  to  tbe  Secretary  of  the  Treasury,  tbe  Chancellor  remarked 
that  he  thought  that  all  tbe  accounts  of  the  Institution  in  regani  to 
any  operations  committed  to  it,  should  be  settled  directly  with  tbe 
Treasury  Department,  and  not  through  an  intermediate  department. 

The  Secretary  said  that  the  Chancellor  bad  anticipated  what  he  was 
about  to  say.  As  the  Executive  Committee  had  observed,  the  relations 
of  tbe  Musenm  with  the  Department  of  tbe  Interior  on  the  oue  hand 
and  with  the  Regents  on  tbe  other,  are  undoubtedly  ambiguous,  since 
tbe  late  Secretary  of  tbe  Interior  himself  wrote  to  say  that  he  did  not 
understand  them.  At  present  the  Secretary  of  the  Insti  tution  transmits 
the  estimates  for  tbe  Bureau  of  Ethnology  to  tbe  Secretary  of  tbtt  Treas- 
ury, but  does  not  transmit  those  of  the  Musenm,  which  are  sent  through 
the  Secretary  of  tbe  Interior.  It  would  seem  desirable  that  some  ar- 
rangement should  be  made  by  which  in  tbe  future  all  the  estimates 
should  be  submitted  to  the  Secretary  of  tbe  Treasury,  and  all  appro- 
priations for  the  Museum,  as  well  as  for  the  Bureau  of  Ethnology,  made 
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to  tbe  SmitbsoDiaa  iDstitatiOD,  aud  that  the  sundry  civil  bill  slioiibl  tie 
changed  in  tbe  items  relating  to  tbe  Museum  and  tbe  Bureau  of  Eth- 
nology. 

Tbe  Obancellor  espreeaed  tbe  opiDioa  that  all  tbe  appropriations 
oagbt  to  be  disbursed  and  controlled  by  the  lustitutiou. 

After  remarks  by  several  of  the  Begeuts,  ou  motiou  of  Dr.  Welling, 
tbe  following  resolution  was  adopt«d : 

Resolved,  That  tbe  Regents  recommend  to  Congress  that  the  forut  of 
the  sundry  civil  appropriation  bill  be  so  changed  iu  tbe  items  relating 
to  the  Unseam  and  the  Bureau  llVf  Ethnology  as  to  provide, 

First,  That  these  moneys  shall  be  disbursed  under  tbe  direction  of 
tbe  Smithsouian  Institution. 

Second,  That  the  estimates  for  the  appropriations  of  tbe  MuMeuin  in 
future  shall  be  sent  direct  to  tbe  Secretary  of  tbe  Treasury  by  the 
SiDitbsonian  Institntion  through  its  Secretary. 

Uo  motion,  it  was  resolved  that  the  report  of  tbe  Executive  Committee 
be  accepted. 

Tbe  Secretary  presented  the  annual  report  for  tbe  year  ending  June 
:W,  1887,  which  bad  been  printed;  but  be  regretted  to  say  that  he  bad 
not  been  able  to  procure  copies  from  the  Public  Printer  in  December,  in 
accordance  with  the  resolutions  of  the  Boanl. 

The  Chancellor  suggested  that  some  action  ought  to  be  taken  by  Con- 
gress to  avoid  delay  in  printing  tbe  annual  reports  of  the  Institution. 
He  thought  provision  might  be  made  by  taw  for  the  printing  of  tbo 
Smithsonian  Institution  outside  of  the  Government  Printing  Office,  as  is 
done  iu  the  case  of  the  printing  for  tbe  Supreme  Court.  The  attention 
of  the  Congressional  Regents  was  especially  called  to  this  subject. 

The  Secretary  stated  that  sv  large  amount  of  indispensable  printing 
was  now  done  through  the  Department  of  tbe  Interior,  and  some  pro- 
vision ought  to  be  made  for  this  if  the  connection  of  tbe  Museum  with 
the  Department  should  cease.  He  hoped  that  the  Congressional  Kc- 
geots  would  take  some  action  in  this  matter. 

On  motion-of  Mr.  Cox,  it  was  resolved  that  the  rei>ortof  the  Secre- 
tary for  tbe  year  ending  June  30,  1887,  l)e  accepted,  and  that  tbe  Sec- 
retary transmit  the  same  to  Congress. 

The  Chancellor  announced  that  on  Decomlier  3,  1887,  iu  uccnnbince 
with  the  statute,  be  had  appointed  Mr.  G.  Brown  Goode  to  act  <i»  Act- 
ing Secretary  iu  case  of  the  absence  or  disability  of  the  Secretary. 

Tbe  Secretary  called  the  attention  of  the  Board  to  a  bill  introduced  iu 
the  Senate  by  Senator  Edmunds  ou  the  12th  of  December,  a^  follows : 

A  BILL  to  provide  for  paying  thotvidow  of  tbe  late  Spencer  P.  Bainl  Torlbe  services 
rendered  by  him  aa  Colli misai oner  of  t'tub  and  Fisheries. 
Be  it  enacted  by  the  Senate  and  Houne  of  Repreiientatiiie*  of  the  United 
States  of  America  in  Congress  assembled,  That  the  Secretary  of  the  Treas- 
ury be,  and  he  is  hereby,  directed  to  pay  Mrs.  Mary  C.  Baird,  widow  of 
the  late  Si>eneer  F.  Baird,  tbe  sum  of  tlfty  tliousand  dollars,  out  of  any 
money  in  tbe  Treasury  not  otherwise  appropriated,  iu  full  compensation 
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fiearcUes,"  and  lie  wi»ilied  itundprstooil — not  as  a  matterof  criticism,  bat 
ill  ex|>laiiiilioii — that  Ibe  Executive  Committee  made  no  esaminatiou 
or  insiiection  of  tlie  accounts  of  tbe  Bureau  of  Ethooiogy.  Tbese  were 
exctusively  under  the  control — according  to  tlie  acts  of  Congress  mak- 
ing tlio  appropriations — "  of  tlie  Secretary  of  tbe  StiiitlisoDian  Instito- 
tion."  In  tbis  respect  a  difTerciice  existed  between  the  duty  of  the  com* 
niittee  in  reganl  to  tbese  accoauls  and  those  of  tbe  Museum  or  of  other 
trusts  committed  to  tlie  lastitution,  of  which  careful  examiaatioQ  waa 
made  of  every  voucher. 

Tbe  Secretary  stated  that  he  would  be  very  willing  to  be  relieveil  of 
this  weiglity  responsibility  and  would  be  gratiHed  if  it  could  be  assumed 
by  the  Regents.  He  hiui  no  desire  to  assume  a  personal  responsibility 
in  regard  to  tbe  appropriation  referred  to,  and  be  hoped  that  in  the 
future  it  might  he  found  possible  to  make  the  appropriations  to  tbe 
"  mittUbsoniatt  Institution^'  instead  of  to  tbe  "  Secretary.^ 

Dr.  Welling  remarked  that  the  Executive  Committee  does  not  care  to 
share  this  responsibility. 

l>r.  Oopp^e  said  he  thought  it  the  dutj/ of  the  Regents  to  share  in 
this;  and  that  if  the  language  of  tbe  act  waa  doubtfol,  and  if  in  relation 
to  one  trust  it  was  the  duty  of  the  Secretary  to  confer  with  tbe  Execu- 
tive Committee,  be  thought  that  in  others,  although  the  Itegents  or  tbe 
Institution  were  not  specially  meutioued,  be  ought  to  come  under  the 
same  arrangement. 

General  Meigs  said  that  Congress  made  the  distinction  referred  to  by 
Dr.  WeUing,  and  it  was  not  for  the  Board  to  advise  or  dictate  to  Con- 
gress. 

[This  view  was  assented  to  by  various  members  of  the  Board.] 

The  Secretary  having  stated  that  the  accounts  of  the  Museum  were 
settled  hy  tbe  Interior  Department,  aud  that  tbe  estimates  for  preserva- 
tion, etc.,  of  tbe  collections  were  sent  by  him  through  the  Secretary  of 
the  Interior  to  the  Secretary  of  tbe  Treasury,  the  Chancellor  remarked 
that  he  thought  that  all  the  accounts  of  the  Institution  in  regard  to 
any  operations  committed  to  it,  should  be  settled  directly  with  the 
Treasury  Department,  aud  not  through  an  intermediate  department. 

Tbe  Secretary  said  that  tbe  Chancellor  had  anticipated  what  he  was 
about  to  say.  As  the  Executive  Committee  bad  observed,  tbe  relations 
of  the  Museum  with  the  Department  of  the  Interior  on  the  one  hand 
and  with  the  Regents  on  the  other,  are  undoubtedly  ambiguous,  since 
the  late  Secretary  of  the  Interior  himself  wrote  to  say  that  lie  did  not 
understand  them.  Atpresent  tbe  Secretary  of  the  Institution  transmits 
the  estimates  for  the  Bureau  of  Ethnology  to  tbe  Secretary  of  thtt  Treas- 
ury, but  does  not  transmit  those  of  tbe  Museum,  which  are  sent  through 
the  Secretary  of  the  Interior.  It  would  seem  desirable  that  some  ar- 
rangement should  be  made  by  which  in  tbe  future  all  tbe  estimates 
should  be  submitted  to  the  Secretary  of  the  Treasury,  and  all  appro* 
priations  for  the  Museum,  as  well  as  for  the  Bureau  of  Ethnology,  made 
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to  the  SmithsoDiaa  iDstitnCion,  aod  that  the  snudry  civil  bill  sliouhl  Ite 
changed  in  the  items  relating  to  the  Mnseum  and  tlie  Bureau  of  Eth- 
nology. 

The  Chancellor  ezprassed  the  opinion  that  all  the  appropriations 
ought  to  be  disbursed  and  controlled  by  the  Institution. 

After  remarks  by  several  of  the  Kegeuts,  on  motion  of  Dr.  Welling, 
the  following  resolution  was  adopted : 

Resolved,  That  the  Regents  recommend  to  Congress  that  the  form  of 
the  sundry  civil  appropriation  bill  be  so  changed  in  the  items  relating 
to  the  Unseum  and  the  Bureau  6f  Ethnology  as  to  provide, 

First,  That  these  moneys  shall  be  disbursed  under  tbe  direction  of 
the  Smitbsouiao  Institution. 

Second,  That  the  estimates  for  the  appropriations  of  the  Muiteum  in 
fnture  shall  be  sent  direct  to  the  Secretary  of  the  Treasury  by  the 
Smithsonian  Institution  through  its  Secretary. 

On  motion,  it  was  resolved  that  the  report  of  the  Executive  Committee 
be  accepted. 

The  Secretary  presented  the  annual  report- for  the  year  ending  June 
:iO,  1887,  which  had  been  printed;  but  he  regretted  to  say  that  be  had 
not  been  able  to  procure  copies  from  the  Public  Printer  in  December,  in 
accordance  with  the  resolutions  of  the  Board. 

The  Chancellor  suggested  that  some  action  ought  to  be  taken  by  Con- 
gress to  avoid  delay  in  printing  the  annual  reports  of  the  Institution. 
He  thought  provision  might  be  made  by  law  for  the  printing  of  the 
Smithsonian  Institution  outside  of  the  Government  Printing  Ofliix',  us  is 
lioue  in  the  case  of  the  printing  for  the  Supreme  Coart.  The  attention 
of  the  Congressional  Kegeuts  was  especially  called  to  this  subject. 

The  Secretary  stated  that  a  large  amount  of  indispensable  piiiithig 
was  now  done  through  the  Department  of  the  Interior,  and  some  pro- 
vision ought  to  \}6  made  for  this  if  the  couuection  of  the  Museum  wftli 
the  Deputmeut  should  cease.  He  hoped  that  the  Congressional  Ue- 
geotfl  would  take  some  action  in  this  matter. 

Ou  motion- of  Mr.  Cox,  it  was  resolved  that  the  report  of  tlie  Secre- 
tary for  the  year  ending  June  30,  1887,  be  accepted,  and  that  the  Sec- 
retary transmit  the  same  to  Congress. 

The  Chancellor  anuounced  that  on  December  2,  1887,  in  accordance 
with  the  statute,  he  hiid  appointed  Mr.  O.  Brown  Goode  to  act  as  Act- 
ing Secretary  iu  case  of  the  absence  or  disability  of  the  Secretary. 

The  Secretary  called  the  atteutiou  of  the  Board  to  a  bill  introduced  iu 

the  Senate  by  Senator  Edmunds  ou  the  12th  of  December,  as  follows  : 

A  BILL  to  iirovide  for  paying  thoiridow  of  thu  Utc  S[<euver  P.  Buinl  forlbe  xervices 

reudered  liy  him  us  Cuuiaigaiouiir  of  t'ixb  aud  Fisberieu. 

Be  it  enacted  by  the  Senate  and  Home  of  Representatives  of  the  United 
States  o/Anterica  in  Congress  assembled.  That  the  Secretary  of  tbe  Treas- 
ury be,  and  he  is  hereby,  directed  to  pay  Mrs.  Mary  C.  Baird,  widow  of 
the  late  Spencer  F.  Bainl,  the  sum  of  fifty  tliousand  dollars,  out  of  auy 
money  in  the  Treasury  not  otherwise  appropriated,  in  full  compensation 
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for  the  services  and  espenses  of  the  Biiid  Speocer  F.  Baird  during  his 
iuimiDistnitiori  of  the  olfiue  of  Couiraissionerof  Fiuti  nud  Fi8lierie»,  frooi 
February  tweuty-lifcli,  eigbtueu  liuudred  aud  sGveuty-otie,  to  tbe  time 
of  bis  deatli  in  August,  eighteeu  liundred  aud  eiglity -seven. 

Tbe  Secretary  also  called  attention  to  tUe  fact  that  Beuator  Morrill 
had  introduced  a  bill  iu  the  Senate  ou  the  12lh  of  December,  ltj87,  an 
follows : 
A  BILL  for  the  ui 

Be  it  enacted  by  the  Senate  and  House  V  KepresentativeH  of  the  United 
State*  of  America  in  Congress  assembled,  That  the  Uegents  of  the  Smith- 
sonian lustitutiou  be,  and  are  hereby,  authorized  to  contract  for  a  statue 
in  bronze  of  Sj>eDcer  F.  Baird,  late  Secretary  of  the  Smithsonian  Insti- 
tution, to  be  erected  upon  tbe  grounds  in  front  of  the  National  Museum ; 
and  for  this  purpose,  and  for  tbe  entire  expense  of  the  foundation  aud 
I>edt'stalof  the  monument,  tbe  sum  of  fifteen  thousand  dollars,  or  so 
much  of  said  sum  as  may  be  needed,  isherebyappropriated,  outof  any 
moneys  in  the  Treasury  uot  otbertrise  appropriated. 

On  motion  of  Mr.  Phelps  it  was  resolved  that  the  Executive  Commit- 
tee aud  the  Secretary  be  authorized  to  act  for  the  Board  of  Regents 
in  case  of  the  passage  of  any  act  of  Congress  relative  to  the  erection  of 
a  statue  of  Professor  Baird. 

The  Secretary  stated  that  he  had  but  one  more  matter  to  which  to 
call  the  attention  of  tbe  Board;  it  was  brlet^  but  of  considerable  im- 
portance. 

It  may  be  remembered  that  several  years  ago  the  Secretary  of  the  In- 
stitution, Professor  Bainl,  called  tbe  attention  of  the  liegeats  to  a  bill 
ntroduced  iu  the  House  of  Representatives  as  follows,  viz: 
"Fur  the  erectiou  of  a  lire-proof  building  ou  the  south  purtioa  of  tbe  SoiitlinoaiaD 

Reaervutioii  for  tho  accommodiitiou  of  the  U.  S.  Geological  Survey,  aud  fur  otber 

purpoMH. 

"  Be  it  eiMu-ted  by  the  Senate  aud  House  of  Representatives  of  the  United 
litaten  of  Avierica  in  Congress  assembled,  That  I  he  sum  of  two  hundred 
thousand  dollars  be,  aud  hereby  is,  appropriated  out  of  any  money  iu 
the  Treasury  uot  otherwise  appropriated,  for  the  erection  of  a  fireproof 
building  ou  tbe  south  i)ortiou  of  the  Smithsonian  Reservation  for  tbe 
acconinio<lation  of  the  U.  S.  Geological  Survey,  and  for  other  purposes : 
Prodded,  That  theconsent  of  the  Regents  of  tbe  Smithsonian  lustitutiou 
he  first  obtained  thereto,  and  that  tbe  building  be  under  their  direction 
when  completed:  And  provided  further,  Tha.t  tbe  building  be  erected  by 
the  Architect  of  the  Capitol  in  accordance  with  plans  approved  by  tbe 
Director  of  the  United  States  Geological  Survey,  the  Secretary  of  the 
Smithsonian  Institution,  and  the  Architect  of  the  Capitol,  acting  as  a 
board  therefor. 

"After  a  very  full  expression  by  tbe  Regents  iu  favor  of  immediate 
action,  on  motion  of  G«ueral  Sherman,  it  was 

"Resolved,  That  the  Board  of  Regents  of  the  Smithsonian  Institution 
recommend  to  Uongreiis  to  enlarge  the  National  Museum,  so  as  properly 
to  exhibit  tbe  mineral,  geological,  and  other  collections  already  on 
hand  and  increasing  each  year,  by  the  erection  of  a  tire-proof  building 
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on  the  sonthwest  coi-iier  of  the  Smithsoniao  Reservation,  similar  id 
8ty^B  to  the  present  National  Mutieam,  aud  they  reqiieHtan  appropriudou 
of  $300,000  therefor,  to^be  expeudeU  undur  the  direction  of  the  Uegeuts 
of  the  Institution."  • 

Tlie  Secretary  remarked  that  the  placing  of  theotScesof  theGeologi- 
Ciil  Survey  upon  land  heretofore  reserved  excliisively  for  Smithsoiiiuu 
purposes  might  be  perhaps  oousidere<l  as  committing  the  Institution 
toward  the  policy  of  a  uuion  with  other  scieiitlQc  bureaus  of  the  Oov- 
ernment.  It  was  in  view  of  the  questions  of  general  policy  thus  involved, 
that  it  seemed  proper  that  he  should  ask  iostniction  from  the  Regents. 
He  could  only  iufer  their  opinion  on  the  former  t>ill  from  the  language 
of  the  reaohition,  which  apparently  implied, 

First,  That  increased  provision  was  desirable  for  the  Museum  col- 
lections. 

Second.  From  its  silence  as  to  the  Geological  Survey,  that  the  building 
proposed  iu  the  bill  was  not  to  be  appropriated  to  that  use. 

The  Secretary  had  lately  been  informally  advised  that  it  was  the  desire 
of  the  Geological  Survey  to  obtain  his  opinion  with  reference  to  this,  iu 
anttcipatiou  of  a  bill  to  be  brought  before  tha  present  Congress,  and  he 
desired  to  he  favored  with  thejudgmeut  of  theBegeuta. 

The  Chancellor  stated  that  it  was  desirable  that  new  Museum  build- 
ings should  be  erected  ht  any  case,  but  that  since  by  act  of  Congress 
a  certain  part  of  the  public  grounds  had  been  set  apart  and  appropri- 
ated absolntety  and  exclusively  to  the  Smithsonian  Institution,  he  for 
one  did  not  want  to  see  anything  else  placed  on  these  grounds.  He 
farther  said:  "If  the  Smithsonian  Institution  is  to  grow  it  will  need 
them  all,  and  whatever  is  put  upon  them  should  be  under  our  exclu- 
sive control." 

After  remarks  by  a  number  of  Regents,  expressing  concurrence  in 
the  views  of  the  Chancellor,  it  was  suggested  by  Mr.  Phelps  that  the 
nuanimous  opinion  of  the  Board  ought  to  be  embodied  iu  a  resolution. 

The  Chancellor  did  not  think  this  was  necessary.  He  supposed  all 
the  Secretary  wanted  was  the  moral  support  of  the  Board  in  a  policy 
which  would  forbid  the  placing  of  any  building  on  the  Smithsonian 
grounds  except  for  the  exclusive  use  of  the  Suiithsouian  Institution. 

The  Secretary  alluded  to  another  bill,  which  proposed  to  occupy  part 
of  the  public  grounds,  including  the  Smithsonian  reservation,  with 
bnildings  for  the  Columbian  celebration  in  1893,  It  was  here  remarked 
b;  a  Regent  that  there  was  no  danger  of  this  being  done  immediately, 
to  which  the  Chancellor  said,  "  With  my  consent,  never." 

On  motion  of  Dr.  Angell,  it  was  resolved  that  the  income  of  the  lusti- 
tntion  for  the  fiscal  year  beginning  July  1, 1888,  and  ending  June  30, 
1889,  be  appropriated  for  the  service  of  the  Institution,  to  be  expended 
by  the  Secretary,  with  the  advice  of  the  Executive  Committee,  upon  the 

•  Proceed iiigii  of   tbe  Uoanl,  Jaiitmry  17,   IrtSI,      Sinitlimminn   Kejiort   for  l'^^^2, 
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basia  of  the  operations  described  id  the  last  anunsl  report  of  said  coin- 
iDiLtee,  with  full  diBCretioii  oti  the  part  of  the  Secretary  aa  to  iletus  of 
expeuditures  properly  falliu^  aoder  each  of  the  beads  embraced  Id  the 
eBtablished  couduct  of  the  lastitutioD. 

The  Chancellor  iafortned  the  Board  that  he  had  the  meliiiicholy  duty 
to  perform  of  anoounoiug  the  death,  yesterday,  of  Dr.  Pbieb  Pabkbk, 
who  had  been  ior  maay  years  a  Uegeut  of  the  lustituttou  aud  chairman 
of  its  Executive  COQimittee. 

On  niottOQ  of  Dr.Aogell,  it  was  resolved  that  tbe  Executive  Commit- 
tee prepare  resolotioos  relative  to  the  death  of  Dr.  Parker. 

Dr.  Welliug,  of  the  Executive  Oooimittee,  preseoted  tlie  followiug 
resolutions,  which  were  adopted : 

Whereas  the  Board  has  received  the  afflictive  intelligence  that  the 
venerable  Dr.  Petee  Fabkebj  who,  forsixteeu  years,  was  a  member  of 
the  Board  of  Begents,  aud  who  for  this  whole  period  served  with  lidelity 
on  its  Executive  Committee,  has  departed  tbis  life  after  a  long  career 
filled  with  useful  labors  in  tbe  service  of  Ood  and  of  man ;  Therefore, 
be  it 

Resolved,  That  in  tlie  retrospect  of  such  a  life-career,  protracted  as  it 
was  beyond  tbe  limits  usually  allotted  to  men,  and  yet  at  each  stage  of 
its  progress  dedicated  to  beneficent  work»  in  the  cause  of  religion, 
philanthropy,  and  science,  we  desire  to  testify  oar  respect  for  the  exalted 
worth  and  scrupulous  conscientiousness  which  Dr.  Parker  brouglit  to 
the  discharge  of  every  duty,  and  which,  during  his  connection  with  the 
government  of  this  Institution,  were  nobly  exemplified  by  tbe  zeal  and 
diligence  with  which  be  ever  watched  and  worked  for  itu  prosperity 
aud  usefnluesB,  even  during  the  later  periotl  of  his  honorable  service, 
wheu  the  burden  of  years  was  added  to  the  burden  of  his  official  caret), 
and  when  with  a  less  conscientious  sense  of  public  duty  be  might 
have  claimed  an  exemption  from  the  tasks  of  life. 

Resolved,  That  since  the  retirement  of  our  departed  colleague  from  the 
memt>ershtp  of  this  Board  we  have  continued  to  follow  him  with  the 
grateful  recollections  inspired  by  the  association  of  this  couucil  cham- 
ber, as  well  as  with  a  reverent  respect  for  the  Christian  patience  with 
which  he  bore  the  infirmities  of  advancing  age  and  the  unfaltering 
Christiau  hope  with  which  be  awaited  *' tbe  inevitable  hour"  in  full 
assurance  of  immortality. 

Resolved,  That  these  resolutions  be  spread  upon  the  minutes  of  the 
Board,  and  thiit  the  Secretary  of  the  Institution  is  hereby  reiiucsted  to 
transmit  a  copy  of  them  to  the  Tamily  of  our  late  colleague. 

On  motion,  tbe  Board  theu  adjourned  sine  die. 
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SPECIAL  MEETING  OF  THE  BEOENTS. 

Washington,  March  27, 1888. 

A  special  meeting  of  tlie  Board  of  B«genta  was  held  this  day  at  11 
o'clock  A.  n. 

Preseut,  Hon.  J.  J.  Iko&lls  (President  of  the  Uuited  States  Senate 
pro  Um.);  Hon.  Sauu£l  F.  MiLL£B(actingUhiefJastice  of  the  United 
States) ;  Hon.  J.  S.  Mobrill,  Hon.  S.  M.  Cullom,  Hon.  S.  S.  Cox, 
Hon.  Joseph  Whbbleb,  Hon.  William  W.  Phelps,  Dr.  Jahes  C. 
Wbllino,  General  M.  G.  Heigs,  and  the  Secretary,  Prof.  8.  P.  Lano- 

LEY. 

The  Secretary  called  the  Board  to  onler. 

On  motion  of  Senator  Monill,  Hon.  J.  J.  Ingalls  was  elected  Chair- 
man. 

Excuses  for  non-attendance  were  read  from  Dr.  Porter,  Dr.  CoppfiE, 
Dr.  angell,  and  Dr.  White. 

The  Secretary  stated  that  this  special  meeting  bad  been  called  at  the 
reqnest  of  three  of  the  Begeuts  as  provided  in  tbe  organic  act.  There 
were  two  subjects  reqairing  consideration :  First,  the  recent  death  of 
the  Chancellor  of  tbe  Institution,  Cbief  Justice  Waite;  second,  tbe  elec- 
tion of  a  Chancellor. 

Professor  Langley  remarked  that  it  would  t>e  for  others  who  hail 
knowB  tbe  late  Chancellorlongertbanbefaadtospeakof  his  worth  and 
public  services.  He  could  only  say  that  Judge  Waite  was  not  only  a 
tower  of  strength  to  tbe  Institution ;  be  was  much  more ;  he  had  the 
regard,  tbe  respect,  and  tbereverence  of  all  those  wbo  were  brought  into 
relation  with  bim.  He  could  only  speak  of  him  with  tbe  real  affection 
he  felt,  and  say  that  tbe  loss  the  Institution  had  experienced  was  to 
bim  that  of  a  dear  and  revered  personal  friend. 

Ou  the  second  point,  tbe  Secretary  stated  that  the  joint  signatures  of 
tbe  Chancellor  and  Secretary  were  required  on  requisitions  for  mouey 
&om  the  United  States  Treasury  for  carrying  on  the  operatious  of  tbe 
Institution,  and  that  on  the  1st  of  next  July  the  semi-annual  interest 
would  be  due,  and  some  one  wbo  could  act  as  Cbancellar,  within  tbe 
provisions  of  tbe  law,  must  sign  tbe  requisition  in  connection  with  tbe 
Secretary,  at  that  time. 

On  motion  of  Dr.  Welling,  a  committee  was  appoiuted  to  espress  tbe 
sense  of  the  Board  iu  relation  to  tbe  death  of  the  Chaiicellor. 

The  Chair  appoiuted  Dr.  Welliug,  Senator  Morrill,  and  Professor 
Langley. 

H.  Mis.  143 n  xvu 
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The  committee  retired  aud  on  its  return  reported  through  tho  chair- 
man, Dr.  Welling,  the  folloffing  preamble  and  resolutions,  which  wi.'ri; 
unanimously  adopted : 

Whereas  the  Board  of  Regents  of  the  Smithsonian  Institution  ha^ 
been  called  to  meet  in  extraordinary  session  b;  the  afflicting  intelli- 
gence  that  Murrisoh  Keuick  Waite,  late  Obief-Juslice  of  the 
Supreme  Court  of  the  United  States,  and  late  Chancellor  of  the  Smith- 
sonian Institution,  has  been  removed  by  the  hand  of  death  from  the 
scene  of  bis  high  activitiesand  distinguished  usefulness;  therefore  be  it 

Resolved,  That  sitting  as  we  do  at  this  time  and  place,  in  the  very 
center  of  that  dark  shadoiv  which  has  fallen  upon  the  whole  laud  in  the 
lamented  death  of  the  late  Chief-Justice  Waite,  and  appalled  as  we 
are  by  the  suddenness  as  well  as  by  the  magnitude  of  the  great  afflic- 
tion which  in  coming  to  the  nation  at  large  has  come  to  us  individually, 
with  an  tuldod  pathos  of  sorrow  because  of  the  nearer  view  we  have 
bad,  for  so  many  years,  of  the  talents,  virtues,  and  gra^^s  which  found 
their  familiar  home  in  the  person  of  our  honored  friend,  we  could  with 
much  good  reason  crave  tor  ourselves,  in  this  hour  of  bereavement,  the 
humble  |>ermission  of  mourning  apart,  that  we  might  silently  gauge 
the  depth  and  the  dimensions  of  a  calamity  which  brings  to  us  its 
message  of  personal  grief  and  which  has  also  torn  away  from  our  high- 
est seat  of  justice  its  venerated  and  beloved  chief;  from  the  legal  pro- 
t<)ssion  of  the  country  its  foremost  official  representative  and  therefore 
its  crowning  exponent;  from  the  walks  of  social  life  in  this  national 
capital  a  commanding  pi'esence  no  less  remarkable  for  his  genial  and 
oiien-hearted  sincerity  than  for  his  affable  and  gracious  benignity;  and 
from  the  Christian  communion  a  true  and  faithful  disciple  who  wit- 
nessed a  good  confession  as  much  by  the  simplicity  and  humility  with 
which  he  walked  before  God  as  by  the  unswerving  consistency  with 
which  he  wore  the  ornament  of  a  pure  heart  and  of  a  meek  and  quiet 
spirit  before  the  scrutiny  of  his  fellow-men. 

BeBolved,  'I'bat  while  an  obvious  sense  of  propriety  must  dictate  that 
we  should  leave  to  others  in  that  great  forum  which  was  the  chosen 
arena'  of  his  life's  career  the  sad  privilege  of  depicting,  with  minute 
and  detailed  analysis,  the  remarkable  combiuatlon  of  strong  and  lovely 
traits  which  met  in  the  porsou  of  the  late  Cbief-Justice  and  gave  to  the 
symmetrical  character  of  our  beloved  fiiend  its  blended  sweetness  and 
light,  we  can  not  omit,  even  in  this  hour  of  our  si>ecial  sorrow,  to  bear 
our  cheerful  testimony  to  the  pleasing  amenity  with  which  be  presided 
over  the  deliberations  of  this  council  chamber  as  the  Chancellor  of  the 
Smithsonian  Institution,  and  sharing,  as  we  all  do,  in  a  profound  ad- 
miration fur  the  intelligence  he  brought  to  our  discussions,  while  ever 
moderating  them  by  the  guidance  of  his  clear  thought  an<l  mild  wisdom, 
we  can  but  render  our  reverent  homage  to  the  engaging  personal  qual- 
ities which  endeared  him  to  us  as  a  man,  while  at  the  same  time  grate- 
fully confessing  our  obbgations  to  him  for  the  provident  care  and  deep 
interest  which  he  always  brought  to  the  discharge  of  his  official  duties 
in  this  place,  where,  through  all  the  years  of  his  honorable  and  useful 
service  at  the  head  of  this  Board,  the  Secretary  of  the  Institution  in 
common  with  ourselves  has  leaned  on  him  as  the  wise  and  true  coun- 
sellor who  could  be  trusted  as  well  for  the  rectitude  of  bis  moral  intui- 
tions as  for  the  clear  perceptions  of  his  calm  and  judicious  intellect. 

Resolved,  That  we  will  attend  the  funeral  of  our  departed  Chancellor 
in  a  body,  and  that  the  Secretnry  of  the  Institution,  together  with  a 
deputation  from  the  members  of  the  Board,  be  requested  to  accompany 
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the  other  frtendn  and  aB60(!iat«8  of  the  late  Cbief-Jnstico  wbo  will  bear 
bid  remains  to  their  last  restiog  place  iu  Ohio. 

Reaolretl,  That  these  resolutious  be  entered  on  the  minutes  of  tbe 
Board,  aod  that  the  Secretary  be  requetttetl  to  send  a  copy  of  them  to 
the  family  of  our  departed  friend  in  token  of  our  sincere  condoieace 
with  them  in  their  great  affliction. 

On  motion  of  Senator  Cullom  it  waa  resolved,  that  Acting  Chief- 
Justice  Samuel  P.  Millbk  be  elected  Chancellor  pro  tem. 

On  talcing  the  chair,  Justice  Miller  remarked  that  in  this  hour  of 
grief  it  was  a  consolation  to  be  honored  with  the  appointment  which 
had  just  been  conferred  upon  him,  especially  as  it  was  not  a  necessity 
of  law  that  he  as  Acting  Oliief-Justice  should  have  been  selected  to  fill 
this  important  position.  While  it  would  not  be  expected  of  him  on  tbe 
present  occasion  to  deliver  a  eulogy  on  the  late  Chancellor,  it  was  only 
proper  for  him  to  say  that,  sitting  beside  Judge  Waite  as  h«  had  done 
for  fonr  boors  a  day  for  about  fourteen  yvars,  he  felt  as  well  qualified 
to  appreciate  bis  character  as  any  man  living.  He  was  an  able  judge, 
an  upright  man,  honest  in  every  fiber  of  his  natnre.  No  sophistry 
could  induce  him  to  act  in  violation  of  his  conscience.  He  never  was  led 
to  believe  only  what  he  deeireil  to  believe,  or  to  decide  against  his  con- 
TictioDS  of  right.  He  was  a  sound  Jnrist,  and  above  all  an  able  manager 
of  onr  complicated  legal  administrative  affairs.  We  can  not  do  too 
much  to  honor  his  memory. 

He  thanked  the  gentlemen  of  the  Board  for  tbe  honor  they  bad  con- 
ferred in  electing  him  Chancellor. 

On  motion  of  Mr.  Phelps,  it  was  resolved,  that  all  or  any  of  the  mem- 
bers of  the  Board,  and  tbe  Secretary,  wbo  wish  to  attend  tbe  funeral 
services  of  the  late  Chancellor  at  Toledo,  be  appointed  Co  represent  tbe 
Board  of  Begentn. 

On  motion,  the  Board  then  adjourned  sine  die. 
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REPORT  OF  THE  EXECUTIVE  COMMITTEE  OF  THE  BOARD  OF 
REGENTS  OF  THE  SMITHSONIAN  INSTITUTION. 

(For  the  year  endiug  30th  of  June,  1886.) 


To  the  Board  of  Begents  of  the  Smithsonian  Institution: 

Tlie  Execative  Ooiiimittee  of  the  Board  of  lieji^eiits  of  the  Smitbsonian 
lustitution  respectfully  sabinics  tbe  followiug  report  iu  relatiou  to  tlie 
funds  of  tbe  lustitution,  tbe  appropriatioDS  by  GoDgress  for  tbe  National 
Museum  and  other  purposes,  aud  tbe  receipts  and  expeiiditurt'S  for  tbe 
Institation  and  the  Museum  for  tbe  year  ending  June  30, 1888. 

Condition  of  the  fund  July  1,  1888. 

The  amount  of  tbe  betiuest  of  James  Smithsou  de^iosited  in  the 
Treasury  of  tbe  United  States,  according  to  tbe  act  of  Congress  of 
August  10,  ISifi,  was  t515,169.  To  this  was  added,  by  authority  of 
Congress,  act  of  February  8,  1867,  tbe  residuary  legacy  of  Suiitbson, 
and  savings  from  annual  income  and  other  sources,  $134,831.  To  tbis 
$1,000  was  added  by  a  bequest  of  James  Humiltou,  $500  by  a  bequest 
of  Simeon  Babel,  and  $51,500  as  tbe  proceeds  of  tbe  sale  of  Virgiuia 
bonds  owned  by  tbe  lustitutiou,  making  in  all,  as  the  permanent  Siuitb- 
son  faud  in  tbe  United  States  Treasury,  $703,000. 

Statement  of  the  Receiptx  and  Expenditures  of  the  Smttltsonian  Institution 
July  1,  1887,  to  June  30,  1888. 


Caih  OD  hand  July  1,  1387 Jl,«23.14 

Interest  OD  the  fa  ad,  Jnlf  1,  1887 i  ,„  .an  ng 

Interest  on  the  foud,  JaiiuBTy  1,  18b8  J 

C»h  from  sales  of  )iablJcations $481,713 

Cksb  from  repayments  of  freight,  «tc 271.  II 

7C2.86 

ToUl  receipts |44,3&«.0 


UDJIdiog : 

Rapaira,  care,  aad  iaiprovemuata $3,682.37 

FomltureandGxtares .' 1, 0»^.64 

*3,771.M 

Eipflndltnres (carried  over) =!'"^tf^OOQlc 
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General  expenses : 

Meetings (576.00 

Postage  anil  Ulegrsph .: 313.50 

StatioDery !i53. 11 

Oenoral  printing 359.71 

Incidentals  (fuel,  gas,  Ice,  stable,  etc.) 1,625.92 

Librarj  (books,  periodicals,  bjuiliug,  etc.) 2, 83S.00 

Salaries I8,4.t0.08 

$23,086.32 

Publications  and  researcIicB: 

gmitbtoniao  Contribntiona :M3.00 

H  j  seel  laneons  Collections 3,635.00 

Eeportfl 2,413.61 

Explorations 545.22 

7,135.83 

Literary  and  scientific  exchanges 3,113,46 

Portraits  of  Uie  late  Cbancelloi',  nnd  of  tbe  Secretary 440.15 

Total  ezpeiiditore $:i9,546.77 

Balance  anespeuded  June  30,  1888 4,e09.3;t 

The  casU  received  from  sales  of  publicatiuDS,  repayments  for  freight, 
etc.,  is  to  be  credited  oa  tlie  items  of  expenditure  above  as  follows : 

PosUge $3.80 

Incideatali) GI.56 

SinitliBoniau  Contribntions 1^4.40 

Hiacellanooua  Collections 337.  ti7 

Reports 19.68 

Eiohanges 2a').  T.") 

$?52.86 

Tbe  net  expendiluro  of  tbe  Institution  for  tbe  year  was  therefore 
$38,793.91,  or  $752.80  less  than  the  total  espenditare,  $39,546.77,  above 
given. 

Id  addition  to  tbe  aggregate  of  salaries,  above  stated  at  $18,430.08, 
the  anm  of  $4,289.98  was  paid  as  salaries  for  services  rendered  in  con- 
nection with  the  subjects  of  building  ($1,240),  exchanges  ($1,050), 
librarj*  ($1,200),  and  reports  ($799.98),  and  makes  a  part  of  the  charges 
reported  under  those  beads. 

All  the  moneys  received  by  tbe  Smithsonian  Institution  from  interest, 
sales,  refunding  of  moneys  temporarily  advanced,  or  otherwise,  are 
deposited  with  the  Treasurer  of  the  United  States  to  the  credit  of  the 
Secretary  of  tbe  Institution,  and  all  payments  are  made  by  his  checks 
on  tbe  Treaaarer  of  tbe  United  States. 

INTERNATIONAL  EXCHANGES. 

Appropriated  by  Congress  for  the  fiscal  year  ending  June  30,  IbSS,  "  for 
expenses  of  the  eyslein  of  international  oschnnBes  between  tlie  I'nited 
States  and  foreign  cuaotries  under  the  direction  of  the  Suiitbsouiau  iu- 
Htitution,  including  salariea  or  conipenBatiou  of  all  nee eNsa ry  eni ploy ^," 
(sundry  civil  act,  approved  March  3,  1U87) $12,000.00 
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Krpenditura  during  l887-'68. 

Sftlarie*  or  coiupenfiatioii : 

1  curuUiriiiartufyuat),  at  (175  per  month (596.39 

1  clerk,  twelve  monthH,  at  $150  jier  month 1,  BOO.  00 

I  clerk,  twelve  moDths,  nt  $100  per  raontb 1,200.00 

1  clerk,  eight  months.  atfTh  per  moDtb GOO.  00 

I  clerk,  nix  luoatha,  at  $75  per  moDth 450.00 

1  clerk,  eight  mouths,  at  le.*)  per  month 5^.00 

lolerk,  twelve  months,  at  (60  per  month 720.00 

1  clerk,  sis  months,  at  $(iO  per  month 300.00 

1  clerk,  eight  monthB,  at  (60  pe;  month 460.00 

I  clerk,  four  inoDLhs,  at  |60  per  moDth 210. 00 

1  clerk,  foar  months,  at  ^5  per  month ^0.00 

1  copyist,  four  months,  at  (40  per  montb 160.00 

1  copyist,  special 40.6!> 

1  packer,  nine  months,  at  (Tr>  per  month 67.'i,  00 

1  packer,  five  months,  at  (30  per  month 350.00 

I  messenger,  nine  months,  at  (IJOper  month IW.OO 

I  laborer,  two  months,  at  (40  per  month HO.  00 

1  agent  {Germany),  one  year 1,000.00 

lagent  (England),  one  year 500.00 

Total  salaries  and  compensation (10,074.04 

Freight ■. 924.54 

Packing-boxes 5'i7, 00 

Printing 230,50 

Pottage 100.00 

Binding  records HS.OO 

Date  stamps ....................  5.  T5 

Total  exp('iiditiir«< (tt,!)4<).63 

Balance  iiueKpeuded  .Inly  1,  18fW 60.17 

NORTH   AMERICAN  BTENOLOGY. 

An  appropriation  of  140,000  was  made  by  Gon^reaB  for  the  fiscal  year 
euding  Jane  30,  If^SS,  for  the  prosecution  of  ethnological  researches 
nnder  the  direction  of  the  Secretary  of  the  Smitlisoniaii  Institution. 
Tb«  actnal  conduct  of  these  investiKations  liaa  been  plaeeil  by  the  Sec- 
retary in  the  hands  of  Maj.  J.  W.  Powell,  Director  of  the  Geological 
Survey.  Tbeabstractsof expenditures aud  balancesheets  for  thisappro- 
prtation  have  been  exhibited  to  us;  the  vouchers  for  the  expenditures, 
after  approval  by  theSecretary,  are  paid  by  the  disbursing  clerk  of  the 
Bureau  of  Ethnology  and  transmitted  to  the  accounting  officers  of  the 
Treasury  Department  for  settlement. 

The  balance  available  to  meet  outstanding  liabilities  on  the  1st  of 
July,  1888,  as  reported  by  the  nfltcial  disbursing  agent,  is  $7,847.08. 
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The  following  is  a  clasaiQed  statement  of  all  expenditures  mntle  dar- 
ing tlie  last  fiscal  year  from  this  appropriation : 

Clii»»ifiealiOH  o/ fxpendilure*  (A). 

Salariea  and  compensation  per  year,  viz: 

1  ethnologist  (13,000) |3,000.00 

2  etbDologioU  (t2,400) 4,600.00 

3  etLDoIngiBtB  (|l,800) :i,600.00 

3n!iai8tnntethnolo|{ists(91,500) 4,™w.00 

4  OMistantethDologiBts  (11,300) 4,800.00 

1  aiiaiatant  ethnologist  ($1,000) 1,000,00 

lasgiBtant  ethnologist  ($730 J 720.00 

1  modeler  (t720) 730.00 

1  copyist  ((720) WO.  00 

3  ethnologic  asniBtants  (1600) 1,200.00 

3  copyiHtH  ($600) ; 1,800.00 

1  messenger  ($600) 600.00 

1  translaior  ($480) 4(«.00 

I  copyist  (#300) 300.00 

28,240.00 

Uoclaaaifled  and  paid  by  day 598.33 

Total  salaries  and  oompenaation $31^,838.33 

Traveling  expenses 3,837.66 

TranNportatioo  of  property 444,91 

Field  subsistence 242.06 

Fi old  supplies  and  expenses 2,431.04 

Field  material 351.06 

iDHtriimeuts 32.60 

Laboratory  material ,. 42.67 

Photographic  material 116.17 

Books  and  raupa 181.00 

Stftiioiicry  and  drawing  materials 9.10 

Illiistral  ions  for  reports 926.30 

Goods  for  distribntion  to  Indiana 511.30 

OScefiirnitnre 85.00 

Office  supplies  and  repairs 18.69 

Chrrespoii  deuce 6.49 

Specimens 844.95 

38,719. 16 

Bonded  railroad  aocoonts  settled  by  Treasury  Department .74 

Total  expenditure f3rt,719.90 

ClaaiRcation  of  expendit«re*  (B). 

Sigo-laugnage  and  pi ctn re- writing 5,053.51 

Explorotion  of  moiiuds,  eastern  portion  of  Uuited  States «,30H.fl3 

Kesearcbes  in  archii'ology,  southwestern  portion  of  United  States 8,901.04 

Itesearcbes— language  of  North  Americiins  lodiaus 9,631.31    - 

Rxptorntionsof  rnin«.  New  Mexico,  and  ethnological  collections 1,417.66 

OfQce  services 3,436.77 

-    ■  ■  o "  " 
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IlliialTfttiiiiisror  rop'irt $92n.l!0 

Cuiitlti)(iMit  usiieiiHeM — — - —  ''^J'^-  'W 

GollectiiHis  ami  HpocimeuH 844,95 

38, 719. 16 

Bonded  railrowl  occoiiutH  Bottle.l  by  Trciisury  Biiinmiiiciit .7* 

T«tal  os|*ii.ittiirP JIW.Tl-l.'JO 


July  1,  IMHT : 

Balunue  on  liand  of  appropriation  for  iert6-'87 6,553.06 

Amoant  cr«dit«<1  to  appmpriatinu  by  (liHEillonauco  liy  Cuiuptroller..  13. 90 

Appropriation  by  CougruHS  "  far  the  purpose  of  coDthininc  etliDolog- 
ical  researches  among  the  Aiuericau  Indiani),  under  the  iliri^ctinn  of 
th»  Secret:iry  of  the  Smithsonian  luatitution,  iucludtug  italai'ii.-H  or 
eoiniiOLiaiition  of  all  ncccBsary  eoiployf^s  "  (Bondry  civil  act  of  March 
3,  lBtf7) 40.000.00 

Total  avaiUbla  for  the  year  ending  June  30,  l^iSS 4<3,506.»r< 

Expended  during  thn  year  oudiiig  Jmic  30,  18« :t8,71!f.90 

Jnly  I,  18c8: 

Balance  to  meBtontstandingliabilitiex $7, 847. OB 

SMITHSONIAN   BUILDING  REPAIRS. 

Appropriation  by  Congreeii  "for  urgent  .ind  necessary  rcpairs.Io  central 
and  western  portions  of  the  Siiiithsoniaii  IiiHtitntiiin  Building  "  (sundry 

civil  act  of  March  3,  lri371  15,000.00 

Expenditures ; 

Cnl-Htone..  brick,   metal,    carpeiilorii',   and    luiscelianeons 

Mork $9,  MOO,  00 

Iron-work 1,848.00 

Steam- Utters',  laborere',  and  day  work 400.30 

St«am,  water,  and  gas  pipes 147.58 

Clerk-hire ii75.  00 

Naila  and  lumber 01.  :e 

Advertising  and  printing 40. 10 

Hardware 7-J.OO 

13,710.90 

Balance  July  I,  18H8 r.i,280.04 

(Of  this  appropriation  SI:(1.KU  was  cKputid«d  in  1887,  loavii]g|l4,8r>8.20  available 
daring  tho  year  ending  June  30,  1888.) 

NATIONAL   MUSEUM. 

PRESERVATION  OF  COLLE'TlllXS,  JULY   1,  1887.  TO  JOKE  30,  188§. 

Appropriation  by  Congress  for  fiscal  year  ending  June  30, 1H88,  "  for  tlie 
preBerratton,  exhibitioD,  and  increase  of  the  collections  from  tlie  snr- 
vejing  and  exploriug  expeditions  of  the  Uovemment  and  from  other 
soarcM,  including  salaries  or  compensation  of  all  necessary  employes"  (116,000.00 
Clanificiitlon  of  expenditures ; 

Salaries  and  cotnpetjsation $96,511.43 

Supplies 2,60i^.:i8 

Stationery I,;!W.20 
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ClaesificatiOD  of  eipendi tores— Continued. 

Bpecimciis $2,0:18.65 

Books , 500.36 

Travel H22.Si 

Freight l,**1.08 

Total  ox|>enditiire $1(@,GM.95 

BftlaDC«  July  1, 1608,  to  meet  outstaniliDK  liaUilitieB $10, Mb. 05 

Salaries  and  compeiuaticn  paid  from  the  appropriation  for  preiervation  of  eoHtetiont, 

ie8J-l8B8. 

(All  of  these  persona  were  emplDyed  b;  thaiDODtbOTb;  tbedajr,  and  tamj  fat  part  of  tbe  year  onlj.) 

Assiatant  Secrotar;  Smitbaoaiao  InetUntion,  in  charge  U.  S. 

National  Miisenni  (per  mouth) $300.00     t^.tiOO.OO 

ScieutiDc  staft  : 


re  (per  month),  at 175,00 

1  cniator  (permuulb),  at 166,00 

1  acting  curator  (per  niunth),  at 90.00 

mouth),  at 150.00 

■B  (permonth),  at 135.00 

month),  at 90.00 

it  (permonth),  at laS.OO 

1  assistant  (per  month),  at 100.00 

I  collector  (per  monlh},  at 100,00 

2aidB(permoDth),  at. 75,00 

I  aid  (per  month),  at <i5.00 

:t  aids  (per  month),  at tiO,00 

3  aids  (per  mouth),  at .W,00 

5  aids  (per  month),  at 40.00 

*i5,72li,3 

Clerical  stall': 

1  chief  clerk  (permonth),  at 11)6. 6(i 

1  oxecotive  clerk  (per  month),  at 150.00 

1  registrar  (permonth),  at 158.  Si 

laRcnt  (pet  month),  at 100.00 

1  drangbtsmau  (permonth),  at 75,00 

1  aaeistaDt  draughtsman  (per  montli)(  at 30,(NI 

1  cleik  (permonth),  at 115.00 

1  clerk  (permonth),  at 110.00 

a  clerks  (per  mouth),  M 100.00 

1  clerk  (permonth),  at 110.00 

1  clerk  (per  mouth),  at 75.00 

1  clerk  (per  month),  at 70.00 

I  clerk  (permonth),  at 60.00 

3  clerks  (per  month),  at ,">0.tiO 

1  tjpewrlWr  (per  month),  at 45.00 

1  copyist  (per  month),  at 55.00 

7  copyists  (per  month),  at 50,00 

1  copyist  (per  month),  at 4.">.00 

7  oopyista  (per  montb),at 40.00 

1  copyist  (per  month),  nt 35.00 

2  copyists  (permonth),  at :«'.00 

1  copyist  (per  month),  at 8i>.00 
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Preparaton : 

1  artist  (per  month),  ftt |1HI,00 

I  phntotp-apher  (per  month),  at IflO.CW 

lUxidermistCpermuDth),  at 150.01) 

I  taiidermiat  (per  month),  at 80.00 

1  taxidermist  (per  moath),  at 70.00 

I  afHistaot  taxidermist  (per  month),  at    60.00 

1  modeler  (per  month),  at liiS.OO 

1  modeler  (per  diem), 4. 00 

3prepHratorR(permonth),  at 100.00 

1  preparator  (per  month),  at :.  75.00 

I  preparator  (per  month),  at G.'i.OO 

1  preparator  (per  mouth),  at 60.00 

1  preparator  (per  mouth),  at 50.00 

(13,675.07 

Buildings  and  labor: 

I  superioteudent  of  baildingn  (per  month),  at 13.1.00 

I  omiittaut  superiutendent  (per  month),  at 100.00 

1  assistaut  superiutetidont  (per mouth),  at.. 75.00 

W  watchmen  (p«r  month),  at 50.00 

4  skilled  laborers  (per  raouth),  at 50.00 

•!  skilled  laborers  (per  diem),  at !j.  00 

1  laborer  (per  month),  at 46.00 

H  laborers  (per  month),  at ,, 45. 00 

8  laborera  (per  month),  at 40,00 

12  laborers  (per  diem),  at 1.50 

1  attendant  (per  month),  at 40.00 

3  atteDdants  (per  month),  at 35.00 

:i  cleaners  (per  month),  at 30.00 

1  uleanei  (per  month),  at 20.00 

2  cleaners  (per  diem),  at  .... . 1. 00 

1  meMeoger  (per  month)  at 75.00 

1  nieMenger(per  month)  at 115.00 

I  messenger  (per  month)  at 45.00 

1  nieseenger  (per  month)  at 37.  00 

1  mesaenger  (per  mouth)  at :iO.  00 

28.3H6.u2 

Total  salaricH  and  compensation f96,511.53 

NaTIOSAI,  MUrtRI'M-— t'URNlTdBF.  AND    FIXTURES. 

Appropriation  for  fiscal  ;ear  ending  June  30,  \BSH  :  For  cases,  fnrnitnre, 
Hxtnres,  and  appliance*  required  for  the  exhibition  and  safe-keeping 
of  the  collections  of  the  National  Muaenm,  including  salary  or  com- 
pensation of  alt  necessary  emptoj^A $^0,000.00 

Claitifi^Mtion  of  erpendilurei. 

Salaries  and  conipeosation  ; 

Engineer  of  property,  work  inspeclnr,  clerks,  aud 

copyisU S3, 970. 00 

Carpenters '. 7,807.75 

Painters 2.0a0. 00 

Laborers 4,926.04 

Cleaners 480.00 

819.203.79 
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Matf  rials,  etc ; 

EKliiljition  case  framee $7,383.44 

DeaigDH  and  dravriiiga  for  casea 3U5.00 

Glaas 2.790.11 

Drawers,  trs.ve,  boxes,  etc 595.14 

Hardware  aud  interior  fittiogH  rorcoaea 874. 9t 

Iron  brackets 126.30 

Cloth,  cotton,  felt  (lining  for  Cfwes) 420. H4 

Glass  Jars  and  contninorsforsiiociinenH ^ii.ia 

ChemicalB  and  apparatus 37S.  33 

Lutnber 'i,lAO.m 

Tools 191.68 

PainMand  oils 749.99 

Office  rnniitiire  aud  other  flzturea 1,784.75 

Plumbing,  tin,  lead,  etc S89.54 

Slate,  tilea,  etc -29. 50 

Brnabes,  brooms,  pitcliurs,  etc 111.47 

Paper 49.  M 

Traveling  expenseH :15.  (W 

819,079.25 

Total  eipenditnre $38,283.04 


Balance  July  1,  188B,  lo  meet  ouUtanding  liabilitiea $1,716.96 

Salaries  and  compensation  paid  from  the  appTopriaiion  for  fnrititiire  and  li-tlaret,  lH87-'88. 

<UaD,v  of  ILoae  porsODH  nere  cniiilayfd  ualy  port  of  the  year.) 

1  engineer  of  property  (per  montli)  at $150,00 

1  work  inspector  (for  one  month  only)  at lUU.  00 

1  clerk  (per  month)  at 110.00 

I  clerk  (per  month)  at 90.00 

J  clerk  (per  month)  at 80.00 

1  clerk  (per  month)  at 50.00 

1  copyist  (per  month)  at 60.00 

3  copyists  {per  month)  at 50,00 

2  copyists  (per  month)  at 40,00 

1  copyist  (per  month)  at 30.00 

1  carpenter  (per  diem)  at 3.50 

11  carpenters  (per  diem)  at 3.00 

2  carpenters  (per  diem)  at 2.00 

1  painter  (per  month)  at , 50.00 

1  painter  (|>er  diem)  at '. 2.50         "* 

1  painter  (per  diem)  at 2.00 

a  laborers  (|>er  month)  at 50,00 

4  laljorers  (per  month)  at 40,00 

H  laborera  (per  diem)  at l.Gll 

2cleanere(permontb)  at 30.00 

Total  salaries  and  compenaution 819,203.79 

National  Mtsicl'm.— hratino  and  lighti.vo, 

Ajipropriatiou  for  liscal  year  ending  Juue  3CI,  id'ii :  For  expense  of  heat- 
ing, lighting,  and  electrical  and  telephonic  service  for  the  National 
MusMim 12,000.00 
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HuBthig  aud  lighting,  IH87  : 

BBtanoeofappropriationJulyl,  ISerr $.m.Ti 

Expeoded  during  year  euding  Jiiue  30,  188S 373. 19 

Balance  unexpeDded  July  1,  18»8 -. $1H.54 

Balances  reported  lost  year  on  July  1,  18dT,  viz  : 

PrsBcrvation  of  oollectious  IS85 'J.  00 

Expended  during  1887-'B8 1.50 

Balance  July  1, 1888 .50 

Preservation  of  collections  ]8ii'>~'e6 l.<8 

Armory,  I88S 8.25 

Fnmilureaud  flitnire*.  1B85 .16 

The  above  sums  bave,  under  tbe  action  of  Revised  Statutes,  BectioD 
30!K),  been  carried  by  tlie  Treasury  Departmeut  to  tbe  credit  of  tlie  sur- 
plus faud  July  1,  1888. 

EECAPITULATIOM, 

The  total  aiuouut  of  tbe  fuiids  adtniuistered  by  tbe  Institution  during 
the  year  ending  30tb  of  June,  1888,  ap|)ears,  from  tbe  foregoing  state- 
ments and  the  account  books,  to  have  been  as  follows: 

Sioitbsonian  Institution: 

From  balanceof  last  year $l,4tSl.l4 

From  interest  on  the  SraitbBUoiau  fund 43.180.00 

From  sales  of  pnblioations (481.75 

From  repayments  for  freigbt,  etc 271.11 

ira.m 

<l4,3.'i6.00 

A  ppropriations  committed  by  Conj^ress  to  tho  care  of  the  Insti- 
tution, fur  tbe  year  lB4d,  aud  balaucesof  appropriations  iioex- 
pendeil  iu  previous  years  : 

tnternatioual  exchanges l!i,000.00 

Ethnological  researoUes 46,  r>5fi. 98 

Smithsonian  building  repairs 14,titi8. 20 

freservation  of  collections: 

1886 l.W 

18S7 5,991.17 

i-wa 116,000.00 

121.99:1.13 

Preservation,  armory . —  46. 14 

Furniture  and  fixtures 42,854.85 

Heating,  lighting,  etc l-i,391,73 

250,711.03 

ToUl $295,067.03 

The  committee  has  examined  the  vouchers  for  payments  made  from 
the  Smithsonian  income  during  tbe  year  ending  June  30,  1888,  all  of 
which  bear  tbe  approval  of  the  Secretary  of  tbe  Institution,  and  a  cer- 
tificate that  the  materials  and  services  charged  were  applied  to  the  pur- 
poses of  the  Institution. 
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The  committee  has  also  exatnjued  the  acvouuta  of  the  Natiuual  Mu- 
aeuD),  and  find  that  tbe  balauceit  above  given  correspond  with  the  cer- 
tificates of  tbe  disbursing  officers  of  the  Interior  and  Treasnry  Depart- 
ments. 

The  quarterly  accounts  current,  tbe  vouchers,  and  Jouraals  have  beeu 
examined  and  found  correct. 

Statentnl  of  regular  incomt/roiH  th4  SmHhtonia*  fund,  lo  be  available  for  tue  in  the  gear 
m(KH;  June  30,  1B89. 

Balance  on  hand  June  30,  1889 »4,609.23 

iDhreat  line  antl  receJTable  Jnly  I,  IH88 31,090,00 

iDterest  daean<ll«GBivBbte  Jannary  1,  1683 31,090,00 

TotaUvailable  for  jeat  ending  Jane  30, 1689 S46,9»9.23 

liespectfully  oubmitted. 

jAJHEs  0.  Welling, 
M.  O.  Meigs, 

of  Executive  Committee, 

Washington,  Decanter  6, 1888. 
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ACTS  AND  RESOLUTIONS  OF  CONGRESS  RELATIVE  TO  THE 
SMITHSONIAN  INSTITUTION,  NATIONAL  MUSEUM,  ETC. 

(In  continu&tioii  from  previous  reporta.} 


[Forty-niDth  Congress,  first  session,  ie85-'86.] 
SMITHSONIAN  iNSTITUTIOM. 


Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States 
of  America  in  Congress  aKsembted,  That  the  existiog  vacaudes  Id  the 
Board  of  Regents  of  tbe  Sinilhsoiiiati  InstitiitloD  of  the  clafis  "  other 
thau  Memb^  of  Congress,''  sliall  be  tille<1  by  the  re-appoiutaieut  of 
John  Maclean,  of  New  Jersey;  Asa  Gray,  of  Massachusetts!  Henry 
Copp^,  of  Pennsylvania,  ami  the  appointment  of  Montgomery  C.  Meigs, 
of  the  city  of  Washington,  vice  Wiltiam  T.  Sherman,  whose  term  has 
expired  and  who  is  no  longer  a  citizen  of  Washington. 

(Approved,  December  26,  1885.  Forty-ninth  Congress,  first  session. 
Statutes,  1885-'86.) 

INTERNATIONAL  KXCHANGRS. 

Natal  oBaEBVATORY:  For  payment  to  Smithsonian  Institution  for 
freight  on  observatory  publications  sent  to  foreign  countries,  one  hun- 
dred and  thirty-six  dollars. 

(Legisligive,  executive,  and  judicial  appropriation  act.  Approved 
July  31,  fSse,  chapter  827.) 

Wab  department. — For  the  transportation  of  reports  and  maps  to 
foreign  coantries,  through  the  Smithsontao  Institution,  one  bondred 
dollars. 

(Sundry  civil  appropriation  act.  Approved  Angust  4,  1886,  chapter 
902.) 

International  exoBanoes,  Smithsonian  Institution  :  For  ex- 
penses of  the  system  of  international  exchanges  between  the  United 
States  and  foreign  countries,  under  the  direction  of  the  Smithsonian 
Institution,  including  salaries  or  compensatiou  of  all  necessary  em- 
ployes, ten  thousand  dollnis. 

(Sundry  civil  appropriation  act.  Approved  August  4,  18S6,  chapteT 
902.) 

NORTH   AMERICAN  EIHNOLOQT. 

North  American  ethnology,  Smithsonian  Institution:  For 
the  purpose  of  continuing  ethnological  researches  among  tbe  American 
H.  Mis.  142 III  xxxiii    ■ 
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XXXIV  ACTS    AND   RKSOLUTIONH   OF   CONGKESS. 

Indians,  under  tbe  direction  of  the  Secretary  of  tbe  Smitbsouian  Institu- 
tion, iucluiliug  salaries  or  com[>ensation  of  all  necessary  employes, 
forty  tliousanil  dollHrs. 

(Sundry  civil  appropriation  act.  Approved  Augnat  i,  18S6,  clia[>tor 
002.) 

NATIONAL  MUSEUM. 

Heating  and  ligutino  tub  National  Mi'seum.— For  exjiensu  of 
heating,  lighting,  itnd  electrical  and  lelephonic  service  for  the  National 
Mutsenm,  eleven  thousand  dolliirs. 

Pbeshrtatiok  of  collections  of  tub  National  Museum, — 
For  the  preservation,  exhibition,  and  increase  of  the  collections  received 
from  the  surveying  and  exploring  enpeilitions  of  the  Government,  and 
from  other  sources,  inclnding  salaries  or  couipensatioii  of  all  necessary 
employes,  one  hundred  and  six  thousand  live  hundred  dollars. 

Furniture  AND  fixtures  of  the  National  Museum. — Forcase^, 
fUniitnre,  and  fixtures  required  for  the  exhibition  and  si^fe-keeping  of 
the  collections  of  the  National  Museum,  including  salaries  or  compen- 
sation of  all  necessury  employes,  forty  thousand  dollars. 

(Sundry  civil  appropriation  act.  Approved  August  +,  1886,  chapter 
90:i.) 

National  Museum:  For  expense  of  heating,  lighting,  and  electrical 
and  telephonic  service,  six  hundred  and  thirty-one  dollars  and  sisty- 
seveu  cents. 

Preservation  of  collections,  eighteen  hundred  and  eighty-three  and 
prior  years,  one  hmidred  and  forty-nine  dollars  and  sixteeu  cents. 

(Act  to  supply  ilettciencies.    Approved  August  4, 1886,  chapter  9i)3.) 

JOINT  RESOLUTION  (No.  35),  aoceptiDg  from  Julhk  Dent  Oratit  ami  William  II. 
Vunilerbilt  oiijeets  of  valne  aikI  art  preiteiitoil  by  vnrioiis  foreign  GoveruuietilD  to 

the  late  Geutral  UIjbsbs  8.  Grant. 

Whereas  Julia  Dent  Grant  and  William  H.  Vanderbilt,  by  deed  of 
trust  executed  on  the  tenth  day  of  January,  eighteen  hundred  and 
eigbty-tlve,  presented  to  the  United  States  certain  swords,  medals, 
paintings,  bronzes,  portraits,  commissions,  and  addressea^ud  objects 
of  value  and  art  presented  by  various  Governments  in  Ipie  world  to 
General  Ulysses  S.  Grant  as  tokens  of  rbeir  high  apprfciation  of  hia 
iilustrions  character  as  a  soldier  and  a  statesman :  Therefore, 

Besoiced  by  the  Senate  and  Hi»i»e  of  Represenlativea  of  the  United 
States  of  America  in  Congress  assemble'i,  That  the  United  States  ac 
cept,  with  grateful  acknowledgmeuts,  the  said  property  and  articles, 
more  fully  described  in  the  schedule  attacbe<l  to  said  deed  of  trust,  to 
be  behl  by  the  United  States  and  preserved  and  protected  in  the  city 
of  Wa.shington  for  tbe  use  and  inspection  of  the  people  of  tbe  United 
States. 

Sec.  2.  That  the  said  property  and  articles  be  place<l  under  the  cus- 
tody of  the  Director  of  the  National  Museum  ;  and  he  is  hereby  di- 
rected to  receive  the  same  for  safc-kee|)ing  therein. 

(Approved  August  6,  1886.  Forty-uintlt  Congress,  Brst  session. 
Statutes,  ISSS-'SO.) 
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ACTS  AND  RESOLUTIONS  OF  CONQItlCSB. 

[Forty-niutli  Congress,  second  seMion,  1886-18^7.] 

SHITHSONIAN   INSTITUTION. 


Besoleed  by  the  Senate  and  Home  0/  Representaliees  of  the  United  Statea 
of  America  in  Congreig  assembled,  Tliiittlieexistiii^  vHvancy  in  theliuard 
of  Kfgontaof  the  Smitliaoiiiim  Iiistitiiiioii  of  tlieolasa  "other  than  tiiem- 
bem  of  Congress,"  shall  be  fllted  by  the  ai)poiiitineut  of  James  B.  Aiigell, 
of  the  State  of  Michigau,  iti  |i1ace  of  Jobo  Maclean,  tieceasetl. 

(Approved  Jau  nary  X9,  1887.  Forty-iiintb  Congress,  second  session, 
Statutes,  1886-'d7.) 

Smithsonian  Institution:  For  urgent  aud  necessary  repairs  to  cen- 
tii^l  and  western  portions  of  the  Smithsonian  Institution  building,  fif- 
teen thousand  dolhirs. 

(Sundry  civil  ai)proi)riHtion  act.  Ai)i)roved  March  3, 1887,  chapter 
36--'.) 

INTRRNATIONAL  E>nHANaE8. 

INTERMATIONAL  EXCH4NGSS,  SMITHSONIAN  INSTITUTION:  For  ex- 
penses of  the  system  of  hitcrnationHl  exchanges  between  the  United 
States  and  foreign  countries,  under  the  direction  of  the  Smithsonian 
InstitutiOD,  including  salaries  or  compensation  of  all  necessary  em- 
ployes, twelve  thouMaiid  dollars. 

Naval  observatory  :  For  payment  to  Smithsonian  Institution  for 
freight  on  Observatory  publications  sent  to  foreign  countries,  one  huii- 
dr*'d  and  thirty-six  dollars. 

(Legislative,  executive,  audj'ulicial  appropriation  act.  Approved 
March  3,  1887,  chapter  3!t2.) 

NORTH   AMERICAN   ETHNOLOGY. 

North  American  ETHNOi-nGv,  Smithsonian  Institution  :  For  ■ 
the  purpose  of  coutinuing  ethnological  researches  among  the  American 
Indians,  under  tlie  direction  of  the  Secretary  of  the  Smithsonian  Insti- 
tution, includiiigsalaricsor  compensation  of  all  accessary  employes,  forty 
thousand  dollars. 

(Sundry  civil  appropriation  act.  Approved  March  3, 1887,  chapter 
362.) 

NATIONAL   MUSEUM. 

Heating  and  lighting  thk  national  museum:  For  expense  of 
heating,  lighting,  and  electrical  aud  telephonic  service  tor  the  National 
Museum,  twelve  thousand  dollars, 

Preservation  of  collections  of  the  national  museum: 
For  the  preservation,  exhibition,  and  increase  of  the  collections  from 
the  snrveying  aud  exploring  expeditions  of  the  Ooverument,  and  from 
other  sources,  including  salaries  or  compensation  of  all  necessary  em- 
ployees, one  hundred  aud  sixteen  thousand  dollars. 

Fubnitube  and  fixtures  of  the  national  MUSEim:  For  cases, 
farniture,  fixtures,  and  appliances  required  for  the  exhibition  aud  safe- 
lieeping  of  the  collections  of  the  National  Museum,  including  salaries 
or  compensation  of  all  necessary  employees,  forty  thousand  dollars. 
(Sundry  civil  appropriation  act.   Approval  March  3, 1887,  chapter  362.) 


xxxvi,  acts  and  resolutions  of  conupess. 

historical  manuscripts. 

Commission  to  eepost  on  historical  value  op  manuscripts, 
ETC. :  That  the  Secretary  of  State,  the  Librarian  of  Coagress,  and  the 
Secretary  of  the  SmiCtisoniaa  lastitution,  aod  their  auccessora  iii  office, 
are  hereby  coustituted  a  eonimissioa  whose  duty  it  ahall  be  to  report  to 
Congress  the  character  and  value  of  the  historical  nod  other  luanu- 
scripts  belonging  to  the  Government  of  the  United  States,  and  what 
nietbodand  policy  ahould  be  pursued  in  regard  to  editing  and  pnbli»h- 
iug  the  same,  or  any  of  them. 
(Sundry  civil  appropriation  act.    Approved  March  3, 1887,  chapter 303.) 

MINNEAPOLIS  EXPOSITION. 

JOINrREdOLUriON  (No.ia.)  ftiithoriziQg  tliBsavKral  Execative  Doparlrae:i;s  of  tb» 

Guveruueot  to  loan  to  the  MiimeapoliiilDiluitriAl  Expoaitiou  cerCftio  ttrliclcs  fqr 

exhibit. 

Resolvedbff  the  Senateand  Souseo/Representativesofthenniled  States  of 
America  in  Congress  assembled,  That  it  is  desirable,  in  any  way  consistent 
with  existiuglan'sand  without  risk  to  Goverumeiit  property  orexpeiise  to 
the  National  Treasury,  to  encourage tLeeffurt being  made  for  the  open- 
ing and  holding  of  a  grand  industrial  and  educatioual  exposition  of  the 
Korthwest,  at  the  city  of  Minneapolis,  in  the  State  of  Miunesota,  and 
the  intei'ests  of  the  whole  northwestern  section  of  ourcountry  demand 
it  be  niadeau  unqualitied  success;  and  it  l>e,  aud  is  hereby,  approved 
that  the  heads  of  the  several  Executive  Departments  shall,  iu  whatever 
respects  they  may  in  their  judgment  see  couveuieut  aud  pro|ier,  loan 
any  articles  or  material  suitable  to  such  purpose:  Proeided,  That  such 
loan  be  made  entirely  ou  the  responsibility  of  said  Minneapolis  Indus- 
trial Exposition,  and  shall  not  be  of  material  needed  for  use  in  cither 
Department,  and  shall  not  in  any  way  interrupt  the  daily  routine  of 
duty  or  order  in  any  branch  of  the  Government,  and  shall  be  returned 
to  the  proper  Department,  in  good  order,  within  one  mouth  after  the 
close  of  the  exposition:  And  provided  farlk&r,'Sha,t  belore  any  such  loan 
shall  be  made  the  proper  head  of  the  Department  shall  require  and  re- 
ceive a  good  and  sufficient  bond,  by  or  in  behalf  of  sneh  exposition,  for 
the  safe  returu  thereof  as  aforesaid,and  to  indemnify  and  save  harmless 
the  Government  of  the  United  States,  or  any  Department  thereof,  from 
any  liability  or  expense  on  account  thereof,  or  on  acconat  of  this  reso- 
lution. 

Approved,  March  3,  18S7. 


[Fiftietli  ConRress,  liret  Bessiou,  18e7-'e 

SMITHSONIAN   INSTITUTION. 

JOINT  RESOLUTION  iNo.  4.)appoiDtiu^  Andrew D.Wbilf 
lit  KugeDts  of  Ibe  SmitlisoDiaii  Instituti 

Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States 
of  America  in  Congress  assembled.  That  the  existing  vacancy  in  the 
Board  of  Uegeuts  of  the  Smithsonian  Institutiou  of  the  class  "  other 
than  members  of  Congress,"  shall  be  filled  by  the  appointment  of  An- 
drew D.  White,  of  the  State  of  Xew  York,  in  place  of  Asa  Gray,  de- 
ceased. 

(Approved,  February  15,  1888.) 
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ACTS  AND  RESOLUTIONS  OF   OONOBESS.  XXXVII 

NORTH   AMERICAN  ETHNOLOGY. 

For  North  Americaa  Etfaoology,  Smithsonian  lustitution,  fort;-niue 
(lollare  and  nine  cents. 
(Urgeut  deficiency  act.     Approved  March  30,  18S8,  chapter  47.) 

NATIONAL  HUBEUH. 

Chap.  124.— AN  ACT  to  ptircbwe  of  th«  widow  and  cbildren  of  tlie  late  Qeueral 
Jamea  Shields  certaiu  swotdii. 

Whereas  the  Static  of  lllinoia  and  tho  State  of  South  Carolina,  after 
the  war  with  Mexico,  each  presented  to  the  late  General  Jauiea  Shields 
a  sword,  in  consideration  of  gallant  and  meritorious  services  rendered 
by  him  in  said  war ;  and 

Whereas  he  has  left  surriviug  him  a  widow  and  three  minor  children, 
with  but  limited  means  of  support,  and  said  swords,  though  costly  Hud 
valuable,  CMi  not  be  divided  aud  iipportioncd  between  said  childreu, 
and  their  value  is  needed  for  the  education  aud  support  of  said  children : 
Therefore, 

Be  it  enacted  hy  the  Senate  and  House  of  Eepresentatives  of  the  United 
States  of  America  in  Congress  assembledf  That  the  Secretary  of  War  be, 
and  lie  ishereby.anthorizedanddirected  topurcLaseof  said  widow  and 
childreu  said  swords,  at  their  actual  cost,  not  to  exceed  the  sum  of  ten 
thousand  dollars,  to  be  paid  for  out  of  any  money  in  the  Treasury  not 
otherwise  appropriated,  and  when  so  purchased  the  same  to  be  depos- 
ited with  the  other  military  archives  of  the  nation,  in  aome  public  place 
at  the  National  Museum. 

(Approved,  April  19,  1888,  chapter  124.) 

CINOIKNATI  EXPOSITION. 

AN  ACT  making  bu  ■ppropriation  to  eauble  the  several  Exeoative  Deparliueuts  of 
.1    .^ It  and  tlie  Bureau  of  Agriculture  and  the  Smitbso"-      ■-..-■--- 


includiuK  the  Nalioual  Huitetiin  and  Comniisslou  of  Kitth  and  PIsheriea  (o  nartki- 
pMeiu  thcCeuleouiul  Exposition  of  the  Ohio  Valley  and  Central  States,  tobnlield 
at  Cincinnati,  Ohio,  from  Jul;  fourth  to  October  tneuty-eeveuth,  eighteen  hundred 
and  eighty-eight. 

Whereas  the  States  which  comprise  the  Northwest  Territory  and  the 
a^acent  States  will  hold  atCiuciiiuati,  Ohio,  from  July  fourth  to  Octo- 
ber twenty -seventh,  eighteen  hundred  and  eighty-eight,  a  centenuial 
espositiou  commemorative  of  the  organization  ot  the  Northwest  Terri- 
tory, under  the  ordinance  of  seventeen  hundred  and  eighty-seven,  in 
which  exposition  all  the  States  and  Territories  of  the  United  State>j  and 
theQeueral  Government  Lave  heen  invited  to  participate,  the  object 
being  in  said  exposition  to  present  a  panorama  of  the  nation's  resources 
and  present  state  of  progressive  development  by  an  eihibirion  of  the 
products  of  agriculture,  of  the  various  iudustries  and  flue  arts ;  also  the 
results  of  advancement  made  in  the  sciences;  the  whole  illustrating  the 
opportuuities  secured  to  and  the  possibilities  which  wait  upon  the  citi- 
zens of  this  Republic ;  and 

Whereas  the  citizens  of  the  Ohio  Valley  aud  the  several  States  adja- 
cent thereto  have  made  suitable  and  adequate  preparation  and  arrange- 
ments for  holding  said  ex|K>sition,  and  are  desirous — and  it  being  fit  and 
proper — that  the  several  Executive  Departments  of  the  Government, 
the  Dep  irtment  of  Agriculture,  the  Smithsonian  Institution,  including 
the  National  Museum  a:id  Oommissiou  of  Fish  and  Fisheries,  shoald 
participate  in  said  exhibition  :  Therefore, 
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XXXVm  ACTS   AND   KESOLUTIONS   OF   C0S0BE8S. 

Be  it  enacted  by  the  Setiate  and  Ilouae  of  Repreaentalu'es  of  the  United 
Slates  of  America  m  Congrest  atienibled,  Tbat  tlie  bead  of  e»cli  of  Ibe 
several  Executive  Depiirtmentn  of  tlieUoveninieiil,  tlieOomniiusionerof 
Agriculture,  and  tbe  8iiiithtiotiiaii  Iiistitutioa,  inuludiug  tbe  National 
Museum  and  OoiniDJssion  of  FisU  and  Fisberies,  under  tUc  direutioi)  of 
tbe  Presiileiit  of  tli«  United  Slates,  be,  aud  tbey  are  hereby  antborized 
and  directed  to  prepare  and  make  suitable  exbibitaattbeaaid  <ktnt^- 
iiial  Exposition  of  tiie  Obio  Valley  and  Central  States,  to  be  bcid  ni 
Cincinnati,  beginning  on  tbefourth  of  July  and  closing  October  tweutj- 
seventb,  eigbtecn  bundred  and  eigbty-eigbt. 

Tbat  tbere  eball  bo  appointetl  a  committee  of  Congress  composed  of 
ten  members,  Ave  to  be  appointed  by  the  President  of  tbe  Senate  and 
live  by  tbe  Speaker  of  tbe  IIohso  of  Itepresentatives.  Said  committee 
is  antborized  and  directed  to  visit  said  exposition  and  mak«  snvbre|>ort 
(o  Congress  in  tbat  behalf  as  tbey  may  deem  needful  and  proper:  Pro- 
vided, That  the  President  may  in  the  exercise  of  his  discretion  allow 
such  documents,  and  exbibits  as  re'ate  to  early  settlement  at  Marietta, 
Obio,  and  tbe  cstitUlisbment  of  civil  goverument  in  tbe  territory  north- 
west of  tbe  Obio  River,  to  l>e  taken  to  Marietta,  and  exhibited  during 
the  time  from  July  fifteenth  to  nineteenth,  eighteen  hundre<)and  eighty- 
eight,  inclusive,  under  such  restrictions  and  custody  as  be  may  direct. 

That  to  enable  the  several  Executive  Departments  of  tbe  Oorern- 
meut,  Ibe  Department  of  Agriculture  and  tbe  Smithsonian  lustilntion, 
including  tbe  National  Afnseuni  and  tbu  Commission  of  Fish  and  Fish- 
eries, to  participate  in  said  exposition,  to  be  held  aa  aforesaid,  Ibere  is 
hereby  appropriated,  out  of  any  money  in  tbe  Treasury  not  otherwise 
appropriati-d,  one  hundred  and  forty-seven  thousand  seven  hilndred  and 
tilty  dollars,  njiporlioned  as  follows: 

For  tbe  War  Department,  seven  thousand  one  bundred  aud  fifty  dol- 
lars. 

For  tbe  Navy  Department,  fifteen  thousand  dollars. 

For  tbe  State  Department,  two  thousand  five  hundred  dollars. 

For  tbe  Treasury  Department,  seven  tbousaud  five  bundred  dollars. 

For  tbe  Interior  Department,  tbirty-six  thousand  one  liiuidred  dol- 
lars. 

For  tbe  Department  of  Agricnlturc,  twenty  tbousaud  dollars. 

For  tbe  Post-Office  Department,  five  thousand  dollars. 

For  tbe  Department  of  Justice,  two  tbousaud  dollars. 

For  tbe  Smithsonian  Institution,  including  tbe  Commission  of  Fish 
aud  Fisheries,  fifty  thousand  dollars. 

For  expenses  of  Ibe  committee  of  Congress,  two  tbousaud  five  bun- 
dred dollars. 

That  the  President  may,  if  in  his  judgment  it  shall  be  decmc<l  neces- 
sary and  expedient  in  order  to  secure  the  best  results  with  greatest 
economy,  transfer  a  part  of  tbe  fund  hereby  a])portioued  to  one  Depart- 
ment or  Bureau  to  another  Department  or  Bureau.  Tbe  term  Bureau 
wherever  used  herein  shall  be  construed  to  include  the  Agricultural 
Department,  the  Smithsonian  Institution,  and  Commissioa  of  Fish  and 
Fisheries. 

That  the  President  of  tbe  United  States  is  hereby  authorized  to  de- 
tail an  officer  of  the  pay  department  of  the  Army  or  Navy  to  disburse 
tbe  fund  appropriated  by  this  act. 

Tbe  payments  on  account  of  expenses  incurred  in  carrying  out  aud 
into  effect  tbe  provisions  hereof  shall  be  made  on  itemized  vouchers  ap- 
proved by  tberepresentativeof  the  Department  incurring  the  liability, 
and  a  ]»erson  to  be  designated  by  the  President  to  make  final  nudit  of 
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said  accODDttt :  Providetf,  TbatpaymeDtof  theespenfies  incnrreil  hy  tbu 
vommittee  or  Congress  sball  be  made  od  vouuLera  approved  by  the 
ehairmaii  of  said  couimittfe. 

Tbat  tbe  bead  of  eacb  of  said  Ei^ecutive  Departments  and  of  the  De- 
partment of  Agricalture,  Smitbsouian  Itisti'iitiuu,  and  Coiumititiion  of 
Fisb  and  Fisberies  sbal),  from  among  the  officers  or  employees  tbereotj 
appoiut  a  enitalde  person  to  act  as  representative  of  nu»li  Department 
or  Bureau,  and  said  representative  sliall,  under  the  direction  and  voq- 
trol  of  tbe  head  of  tbe  DepartmentorBarean,  supervise  the  preparalioa 
and  conduct  of  tbu  exhibits  herein  provid  d  for. 

Tbat  uo  officer  or  employee  appointed  as  aforesaid  shall  be  paid  estra 
or  additional  compensation  by  reason  of  services  rendered  in  virtue  of 
suc]i  employment;  but  nothing  herein  sball  be  so  construed  an  to  pre- 
vent tbe  payment  of  the  just  and  reasonable  exj^enses  of  any  commit- 
tee, officer,  or  employee  appointed  or  employed  under  and  by  virtue  of 
the  provisions  of  this  act. 

That  alt  articles  imported  from  the  lif  public  of  Mexico  or  the  Domin- 
ion of  Canada  fur  tbe  ]iur(>ose  of  being  exhibited  at  said  exposition 
shall  be  admitted  free  of  duty,  subject,  however,  to  such  conditions  and 
regulations  as  the  Secretary  of  the  Treasury  may  impose  and  prescribe. 

Approved,  May,  28,  1888. 


Resolved  by  the  Senate  and  House  of  Kepresentatives  of  the  United  f^tatea 
of  Americrrin  Congress  assembled,  That  it  is  the  true  intent  and  meaiiinfr 
of  tbe  act  of  Congress  approved  May  twenty  eighth, eighteen  hundred 
and  eighty-eight,  by  tbe  President  of  tbu  Uuiteil  8tates,  entitled  "  Ad 
act  making  appropriation  to  enable  thettt^verid  Executive  Departments 
ofthe  Ooverunient,  and  the  finreauot  Agriculture,  and  the  Smithsonian 
Institution,  including  the  National  Museum  and  the  Cummissiun  of  Fish 
iiud  Fisheries,  to  participate  in  the  Centennial  Kx|K>sition  of  tbe  Ohio 
Falley  and  Central  States,  to  bo  held  at  Cincinnati,  Ohio,  from  July 
fourth  to  October  seventh,  eighteen  hundred  and  eighty -eight,"  that 
tbe  President  ofthe  Uuited  States  may,  in  his  discretion  make  an  or>ler 
directing  tbat  any  docHments,pa|>ers,  maps  nut  original,  books  or  other 
exhibits  which  properly  and  pertinently  relate  to  the  establishment  of 
•Ivil  government  iu  the  territory  northwest  of  the  Ohio  Kiver,  may  l>e 
sent  upon  an  executive  order  from  any  of  the  several  Departments  iu 
said  act  named,  or  from  the  exhibits  now  at  Cincinnati,  and  that  tbe 
appropriation  of  money  in  said  act  to  defray  the  expenses  of  smh  ex- 
hibits, may  be  made  applicable,  in  so  farastbePresident  of  tbe  United 
States  may  direct,  to  tbe  payment  of  tbe  expenses  of  the  care,  trans- 
portation to  and  return  of  such  exhibits  I'dui  Marietta.  And  the  same 
shall  be  paid  from  each  fund  hi'retofor»  set  apart  for  each  Dei»artment 
as  the  President  may  order.  Nor  shall  aii.ytbiugiii  saiil  act  be  so  con- 
■trued  as  to  prevent  ttie  purchase  of  suitable  muieriaU,  and  the  em- 
ployment of  proper  persons,  to  complete  or  mmlify  seri'-s  of  objects,  and 
•lasses  of  specimens,  when  in  the  judgment  ofthe  bead  of  any  Depart- 
meutsucb  purchase  or  employment,  or  both  is  necessary  in  the  proper 
preparation  and  conduct  of  an  exhiliit.  Nor  to  authorize  the  removal 
from  their  places  of  deposit  in  VVasbingtou  of  any  original  paper  or 
document  or  laws  oronlinaoces  whatever. 

Approved,  July  lf>,  1888. 
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JOINT  RESOLUTION  (No.  57),  aDthoriEinK  the  exhibits  made  by  tbe  Goverament 
at  the  Ceutenuial  EspOBition  of  the  Ohio  Valkf  fto<l  Central  States,  at  Cincinnati, 
Ohio,  to  remaia  at  aaitl  oxnoaiUoii  until  and  includiuK  the  fifteeiilh  day  of  Novem- 
ber, eighteen  hundred  and  eigbtf-eight. 

Resolved  by  Ike  Senate  and  Bouse  of  Representatires  of  tite  United  States 
of  America  in  Congress  assembled.  That  aulliority  is  hereby  grante«l  to 
coDtiniie  until  and  including  November  fifteenth,  eigbteeu  hundred  and 
■eighty -eight,  the  exhibits  made  by  the  Government  at  the  Centennial 
Exijosition  of  the  Ohio  Valley  and  Central  States,  at  Cincinnati,  Ohio, 
ander  authority  of  the  act  approved  May  twenty-eighth,  eighteen  hun- 
4red  and  eigbty-eight. 

(Approved  October  20,  18S8  )  » 

INTERNATIONAL  EXCHANGES. 

Naval  observatoky. — For  payment  to  Stnitbsonian  lastitution 
for  freight  on  Observatory  publications  sent  to  foreign  countries,  one 
hundred  and  thirty-six  dollars. 

(Legislative,  executive,  and  Judicial  appropiiation  act.  Approved 
July  11,  1888,  chapter  615.) 

United  States  geological  survey. — For  the  purchase  of  neces- 
sary boobs  for  the  library,  and  the  payment  for  the  transmission  of 
public  documents  through  the  Smithsonian  exchange,  tlve  tliousauU 
dollars. 

(Sundry  civil  appropriation  act.  Approved  October  2,  1888,  chapter 
lOUO.) 

International  exchanges,  Smithsonian  Institution:  For  ex- 
penses of  the  system  of  international  exchanges  between  the  United 
States  and  foreign  countries,  under  the  direction  of  the  Smithsonian 
Institution,  including  salaries  or  compensation  of  all  necessary  em- 
ployees, fifteen  thousand  dollars. 

War  departuent. — Transportation  of  reports  and  maps  to  foreign 
countries :  For  the  transportation  of  reports  and  maps  to  foreign  conn- 
tries  through  the  Smithsonian  Institutiou,  one  hundred  dollars. 

(Sundry  civil  appropriation  act,  approved  October  2,  1888,  chapter 
1069.) 

NORTH  AMERICAN   ETHNOLOGY. 

NORIK  American  ethnology:  For  the  purpose  of  continuing 
«thnolngJcal  researches  among  the  American  Indians,  under  the  direc- 
tion of  the  Secretary  of  the  Smithsonian  Institution,  including  salaries 
or  compensation  of  all  necessary  employees,  forty  thousand  dollars. 

NATIONAL  MUSEUM. 

Under  the  Secretary  of  the  Smithsonian  Institution  as  Director  of  tiie 
National  Museum, 

National  Museum,  heating  and  LiGHTtNG:  For  expense  of  heat- 
ing, lighting,  and  electrical  and  telephonic  service  for  the  National 
Museum,  twelve  thousand  dollars. 

Preservation  op  collections  of  the  National  Museum  :  For 
the  preservatmu,  exhibition,  and  increase  of  the  collections  from  the 
surveying  and  exploring  expeditions  of  the  Government,  and  from 
other  sources,  including  salaries  or  compensation  of  all  necessary  em- 
Itloyees,  one  hundred  and  twenty-five  thousand  dollars. 
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FuRNiTUBEANDFiXTUREs  OF  THE  National  Museum:  For  easea, 
farnitare,  fixtures,  aud  appliaDces  required  for  the  exbibition  aod 
Bafe-keeping  of  tbe  collections  of  the  National  Musenni,  iDclnditig 
ealaries  or  compeuBation  of  all  necessary  employees,  forty  tbouaaiid 
dollars. 

Tbat  the  Secretary  of  the  SmithsoDiaa  laatitation  shall  submit  to 
CODgress  at  its  next  session  a  detailed  statement  of  the  expenditnres 
of  the  Sscal  year  eight«en  handred  and  eighty-eight  under  approi)ria- 
tions  for  "International  Exchanges,'*  "North  American  Etlinolo(:;y,'' 
and  the  "  National  Museum,"  and  annually  thereafter  a  detailed  state- 
meat  of  expenditures  nuder  said  appropriations  shall  be  submitted  to 
Congress  at  the  begiuning  of  each  regalar  session  thereof. 

(Sundry  civil  appropriation  act.  Approved  October  2, 18S8.  chapt^ 
1069.) 

For  the  National  Musenm,  tor  printing  labels  and  blanks  and  for  the 
•'Balletins"  and  annual  volumes  of  the  "Proceediugs"  of  the  Museum, 
ten  thousand  dollars. 

(Sundry  civil  appropriation  act,  approved  October  2, 188S,  chapter 
1069.) 

For  preservation  of  collections,  Natiooal  Museum,  eighteen  hundred 
and  eighty-fire  and  prior  years,  to  pay  tbe  claim  n  umbered  fifty-two 
thousand  one  hundred  and  eighty-two,  in  said  Executive  Document, 
number  three  hundred  and  seventy-seven,  sixty  dollars. 

(Deficiency  appropriation  act,  approved,  October  19,  1838,  chapter 
1210.) 

AN  ACT  for  the  relief  of  Semon  B&che  and  Company. 

Be  it  enacted  by  the  Senate  and  House  of  Reprexentatives  of  the  United 
States  of  America  in  CongresB  assembled,  That  tbe  Secretary  of  theTreas- 
nry  be,  and  ht>  is  hereby,  authorized  to  pay  to  Semon  Bache  and  Com- 
pany, of  New  York,  the  sum  of  tbree  thousand  five  hundred  and  sixty- 
two  dollars  and  fifty-six  cents,  out  of  any  money  in  the  Treasury  not 
otherwise  appropriated,  for  the  purpose  of  refunding  the  duty  paid  by 
said  firm  upon  glass  from  imported  stock  furnished  to  the  National 
Musenm  and  the  New  Orleaus,  Louisville,  and  Cincinnati  Expositions 
or  exhibition  cases. 

(Approved  September  26, 1888.    Private  laws,  chapter  1043.) 
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REPORT  OF  SAMUEL  P.  LANGLEY, 

SECRETARY  OF  THE  SMITHSONIAN  INSTITUTION,  FOR  IV87-^. 


To  the  Board  of  Begentt  of  the  Smithsonian  IruHtution: 

Gentlemen:  I  Lave  tbe  honor  to  present  with  this  the  customary 
report  for  the  year  ending  June  30,  1SS3. 

This  year  is  memorable  for  the  loss  to  tbe  lustitutioo,  not  ouly  of  its 
Chancellor  and  of  others  to  be  mentioned  later,  but  of  its  late  Secretary, 
Spencer  F.  Baird. 

I  have  endeavored  elsewhere  to  characterize  bis  character  and  serv- 
ices, while  yet  feeling  that  one  who  has  been  so  recently  called  to  fill 
his  place  is  hardly  the  fittest  person  to  adequately  describe  tbem  ;  but 
that  may  surely  be  repeated  here  which  is  no  secret  to  any  one,  that 
a  most  honored  and  useful  life,  which  might  have  been  prolonged  for 
many  years,  came  to  an  end  which  caa  not  but  be  called  premature, 
largely  through  a  too  self-sacrificing  devotion  to  the  public  service. 

I  shall  also  have  to  8|>eak  later  of  the  loss  to  the  Institution  of  its 
Chancellor,  tbe  lat«  Chief-Justice  of  tbe  United  States — a  man  whom 
those  honored  with  his  acqiiaintance  grew,  in  proportion  to  their 
knowledge  of  him,  to  look  up  to  and  trust ;  and  of  one  of  its  Regents, 
Prof.  Asa  Gray,  pre-eraiuent  in  science,  but  in  whom,  as  in  tbe  Chief- 
Justice,  the  qualities  of  the  intellect  were  supplemented  by  others,  such 
that  both  inspired  even  in  their  official  relations,  a  feeling  not  only  of 
respect,  but  of  affection,  which  the  formal  intercourse  of  public  life 
rarely  brings. 

The  past  has,  indeed,  been  a  fatal  year  to  tbe  Institution  ;  but  these 
great  losses  have  been  spoken  of  at  length  in  its  necrology,  and  I  will 
now  ask  to  be  allowed  to  preface  this  and  the  rest  of  my  report  by  a 
few  personal  words. 

Although  long  acquainted  with  both  Professor  Henry  and  Professor 
Baird  I  had  no  official  relationship  with  either  untU  two  years  ago,  when 
the  latter,  in  view  of  the  end  which  be  must  have  felt  to  be  approaching, 
asked  me  if  I  was  disposed  to  assume  a  connection  with  the  Institution 
vhile  continuing  tbe  scientific  researches  to  which  my  life  bad  been 
chiefly  devoted. 

The  position  then  tendered  me,  and  later  at  your  hands,  that  of  Sec- 
retary, was  accepted,  from  the  knowledge  that  in  your  view  such  re- 
searches for  the  increase  of  knowledge,  no  less  than  administrative  la- 
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bors,  formed  the  essential  duties  of  tbe  place  to  which  I  was  hooored 
by  your  invitation,  though  it  has  happened  that  this,  the  first  year  of 
these  duties,  has  been  passed  all  but  exclusively  in  purely  administra- 
tive work,of  which  there  is  aloue  occasion  at  present  to  si>eali. 

The  year  was  begun  with  the  feeling  that  it  was  best  to  closely  follow 
tbe  methods  of  my  predecessors  till  a  longer  experience  should  have 
brought  material  for  indei)endeut  judgment;  but  at  its  close  I  desire  to 
be  allowed  to  say  that  every  experience  has  enhanced  my  confidence  in 
their  policy  as  a  jiermaneut  guide;  and  if  it  be  true,  as  hassometimes  been 
said,  that  men  eminent  in  science  are  apt  to  be  devoid  of  capacity  in  the 
management  of  daily  affairs,  we  must  conclude  that  Professor  Henry 
was  a  singular  exception  to  such  a  rule;  for  the  practical  wisdom  of  the 
general  lines  of  conduct  laid  down  by  him,  and  adopted  by  my  honoretl 
predecessor,  so  commend  themselves  to  me  in  the  light  of  daily  service 
that  more  trust  in  them  is  felt  with  every  new  trial. 

From  them  there  may,  it  seems  to  me,  be  deduced  some  general  con- 
siderations with  reference  to  the  Smithsonian  Institution  and  its  asso- 
ciate interests,  of  which  the  following  brief  summary  represents  those 
general  principles  of  ofiicial  action  by  which  I  have  sought  to  be  guided. 

If  the  position  of  the  Smithsonian  is  that  of  a  ward  of  the  Govern- 
ment, having  property  of  its  own,  for  which  that  Government  acts  the 
part  of  a  trustee,  while  leaving  its  administration  wholly  with  the  Re- 
gents, it  follows  that  the  Institution  enjoys  a  measure  of  independence, 
and  in  it  a  power  of  initiative  for  good  which  ought  to  be  deemed  its 
most  privileged  possession  ;  so  that  any  action  which  is  taken  by  one 
having  its  interests  at  heart,  ought  to  be  with  this  consideration  of  its 
independence  always  in  mind. 

The  Institntiou  is  for  "the  increase  and  diffusion  of  knowledge  among 
men."  It  is  not  primarily  for  the  promotion  of  utilitarian  interests, 
which  Clin  be  advanced  through  other  channels,  but  for  knowledge 
in  the  highest  and  widest  sense,  including  not  only  nil  pure  science, 
but  even,  in  the  words  of  Henry,  "the  true,  the  beaHtifnl,as  wellasthe 
immediately  practical ; "  and  these  interests  it  ia  to  guanl  from  all  en- 
tangling alliances. 

In  dealing  with  the  circumstances  of  to-day,  the  Institution  should 
still  be  guided  by  these  principles ;  but  in  bringing  them  to  the  test  of 
present  needs,  wo  are  daily  reminded  that  these  same  principles  are  now 
to  be  oflen  applied  to  quite  new  conditions. 

The  Smithsonian  has  under  its  charge  besides  the  Museum,  the  Bureau 
of  Ethnology,  which  will  be  referred  to  later,  and  some  minor  interests, 
which  are,  however,  insignificant  in  comparison. 

It  has  from  time  to  time  been  proposed  by  friends  outside  of  this 
Institution  that  it  should  take  on  much  wider  cares  than  these,  and 
that  it  should  be  the  center  aronnd  which  all  the  scienliflc  est-ablish- 
ments  of  the  Government  might  cluster.    In  the  writer's  opinion  it 
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woald  Dot  be  perhaps  impossible,  bnt  it  would  certaiuly  be  difficult,  to 
make  sacb  a  periuaoeiit  arraDgeiuent  coDsisteu  tly  with  tbe  iodependeoce 
of  tbe  Soiitfasoiiian,  aud  its  coutiuned  devotion  to  the  original  objects 
of  its  being ;  but  since  the  project  is  from  time  to  time  renewed,  it  may 
not  be  superfluous  to  observe  tbat  in  any  case  the  Mnsenm  would  stand 
ou  an  entirely  different  footing  from  any  other  governmeutal  burean  of 
applied  science,  if  only  becaaau  it  has  been  created  in  a  very  consider- 
able degree  out  of  tbe  endowment  income  of  the  lustitution ;  while  otber 
scientific  bureaus  have  grown  up  wholly  independent  of  the  Smithso- 
nian, which  has  neither  legal  uor  moral  title  to  their  property. 

It  must  be  admitted,  however,  that  the  line  of  demarcation,  even  in 
the  Museum,  between  tbe  property  to  which  the  Smitbaonian  baa  an 
nodonbted  legal  title;  that  towbichthisclaimisooly  presumptive;  and 
that  to  which  it  has  no  claim,  is  not  in  all  cases  at  present  clearly  drawn, 
and  we  are  endeavoring  to  remedy  this  uncertainty.  As  regards  tbe 
care  of  this  property,  a  great  gain  has  been  made  iu  the  past  year  by 
carrying  out  (with  tbe  concurrence  of  the  Secretary  of  the  luterior)  tbe 
wishes  which  the  Begents  exjtressed  iu  regard  to  the  Museum  at  their 
last  meeting;  no  that  it  is  no  longer  uncertain  how  far  this  care  falls 
upon  the  Institution,  aud  how  far  upon  tbe  Interior  Department. 

fieference  has  just  been  made  to  the  question  of  the  general  policy  to 
be  followed  by  the  Smithsonian  with  regard  to  its  accepting  the  charge 
of  other  Governuieut  departments  of  science,  aud  this  question  is  so  far 
from  being  an  idle  one  tbat  the  Secretary  has  been  called  upon  during 
the  past  year  to  consider  whether  it  was  hi»  duty  to  advise  that  the  Fish 
Commission,  which  until  lately  had  such  intimate  though  unofficial  re- 
lations with  the  InstituEion,  should  be  united  with  it  by  a  legal  bond, 
or  not.  While  feeling  that  it  would  be  in  many  respects  most  desira- 
ble to  connect  with  tbe  Smithsonian  the  purely  scieutific  portions  of  the 
Fish  Commission  and  its  apparatus  of  research,  he  could  not  but  recog- 
nize that  these  were  almost  indissolubly  mingled  with  certain  great 
utilitariau  interests,  which  were  not  equally  proper  subjects  of  the 
Smithsonian's  care;  and  after  consultation  with  tliose  Itegents  whose 
advice  be  could  separately  obtaiu,  he  felt  unable  to  urge  such  a  union 
with  any  confidence  that  it  would  meet  the  approbation  of  tbe  Board. 

TLe  President  saw  lit  to  apiKiint  as  Commissioucr,  Dr.  G.  Brown 
Goodc,  the  Assistant  Secretary  of  tbe  Smithsouian  Institution,  who, 
wliilo  still,  with  my  full  consent,  retaining  tbat  place,  accepted  the 
office  provisionally,  from  a  sense  of  duty  to  the  interests  of  the  Fish 
Commission,  concerning  which  Lc  had  obtained  an  intimate  acqnaint- 
auce  under  tbe  late  Professor  Baird. 

Having  placed  these  iuterestsou  a  proper  footing;  alter  a  brief  period 
of  laborious  but  wholly  gratuitous  service,  he  declined  the  higher  salary 
and  permanent  appoiutmeut  of  Oommissiouer  which  was  pressed  upon 
him,  aud  resumed  tbe  duties  here  to  whicb  his  scientific  life  has  beeu 
chiefly  devoted. 
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On  tbe  2(1  of  December,  1887,  the  chancellor,  Chief-Justice  Waite, 
under  the  provision  of  the  law,  designated  Dr.  Q.  Brown  Goode  as 
Acting  Secretary  of  the  Smithsonian  Institution  during  the  absence  of 
the  Secretary. 

If  only  fiom  the  ordinary  need  of  a  periodical  revision,  nearly  every 
department  of  the  Institution  has  been  tbe  subject  of  exainiuation,  and 
in  some  cases  of  considerable  modification  during  the  past  year,  and  I 
now  proceed  to  speak  of  these  in  some  detail,  prefacing  each  with  a 
brief  statement  of  »ueh  considerations  as  seem  to  me  deserving  of  the 
particular  attention  of  the  Regents. 

BOA.RD  OP  KEOENTS. 

Meetings  of  the  Board.— :A  special  meeting  of  the  Board  was  held  No- 
vember 18, 1887,  to  take  action  in  regard  to  tbe  death  of  the  Secretary, 
Spencer  Fullerton  Baird,  and  at  this  meeting  Samuel  Pierpont  Laugley 
was  elected  his  successor. 

The  stated  auoual  meeting  of  the  Board  was  held  on  the  11th  Jan- 
nary,  1888. 

A  siiecial  meeting  of  the  Board  was  also  held  on  the  '27th  March,  1888, 
to  take  action  in  regiird  totbedeathof  the  chancellor  of  the  Institution, 
Chief-Justice  Waite. 

The  journal  of  proceedings  of  the  Board  is  given  in  full,  as  usual,  iu 
the  introduction  of  the  Regents'  report. 

Chaiufes  in  the  Board  of  Regents. — Other  vacancies  than  those  already 
mentioned  have  occurred  iu  the  membership  of  the  Board  during  the 
year  by  the  expiration  of  tbe  legal  terms  of  service. 

Senator  Maxey's  term  ended  March  3, 1887,  and  with  the  close  of 
the  Forty-uintb  Congress  the  terms  of  the  Hon.  O.  R.  Singleton,  of  the 
Hou.  W.  L.  Wilsou,  and  of  the  Hon.  W.  W.  Thclps,  members  of  the 
House  of  Representatives,  also  expired;  and  on  the  19th  of  December, 
1887,  tbe  President  of  the  Senate  apiwinted  the  Hon.  RiLudall  Lee  Gib- 
sou,  Senator  from  Louisiana,  a  Regeut  for  the  term  of  six  years,  to  fill 
the  vacancy  occasioned  by  Senator  Maxey's  retirement.  Ou  the  5th  of 
January,  1888,  the  Speaker  of  the  House  of  Representatives  appointed 
the  Hon.  Samuel  S.  Cox,  of  I^ew  York,  a  Regent  in  the  place  of  the 
Hon.  Olho  R.  Singleton ;  and  on  the  10th  of  January,  1888,  he  appointed 
the  Hon.  Joseph  Wheeler,  of  Alabama,  a  Regent  in  the  place  of  the  Hon. 
William  L.  Wilson,  and  reappointed  the  Hon.  William  Walter  Fheli>s, 
of  New  Jersey,  to  continue  his  service  as  Regeut.  Lastly,  by  joint  reso 
lution  of  Congress,  approved  by  President  Cleveland,  February  J5, 1838, 
Dr.  Andrew  D.  White,  of  New  York,  was  elected  a  Regent  for  the  term 
of  six  years,  to  fill  the  place  of  Dr.  Asa  Gray,  deceased. 

At  the  special  meeting  of  the  Board  of  Regents,  held  March  27, 1888, 
Mr.  Justice  Samuel  F.  Miller,  senior  Associate  and  acting  Chief  Justice 
of  the  TJnitetl  States  Supreme  Court,  was  elected  to  act  as  chancellor  of 
the  Institution  pro  tempore. 


BEPORT  OF  THE   SECRETARY. 


FINANCES. 


While  with  this  is  presented  the  report  of  the  Executive  Committee 
and  other  statements,  showing  that  the  fiiiida  are  in  the  usual  seuse  in 
a  satisfactory  condition,  this  seems  to  he  a  proper  occasion  to  say  some- 
thing about  the  larger  questions  of  finance,  for,  as  time  passes,  the 
purchasing  power  of  money  imperceptibly  but  surely  alters,  until  finally 
the  consideration  is  forced  upon  as  that  these  slow  changes,  though 
almost  inappreciable  from  year  to  year,  have,  in  the  half  century  already 
elapsed  since  Congress  accepted  Smithsou's  bequest,  essentially  dimin- 
ished the-  actual  value  of  the  fund,  while  its  nominal  value  remains 
unchanged. 

I  do  not  now  refer  merely  to  the  fact  that  we  measure  all  things  by 
another  scale  in  18S8  from  what  we  did  in  1636;  or  that,  owing  to  the 
immense  increase  of  public  wealth,  the  capital  of  the  original  bequest, 
which  then  was  greater  than  any  but  a  few  private  fortunes,  has  be- 
come relatively  so  inconsiderable  to-day.  More  than  this  is  meant.  It 
is  meant  that  the  actual  purchasing  jtower  of  each  dollar  is,  for  our 
purposes,  notably  less ;  that  it  is  being  forced  upon  us  that  we  can  not 
print  as  many  books,  or  pay  as  many  employes,  or  make  as  many  re< 
searches  as  when  the  scheme  of  expenditure  was  first  fixed,  and  that, 
consequently,  a  scheme  which  was  wise  then,  because  not  only  desirable 
bat  feasible,  is  uot  necessarily  so  now. 

I  know  that  this  consideration  is  uot  presented  to  the  Regents  for  the 
first  time,  and  that  Ui^committee  of  their  number,  as  long  ago  as  1877, 
observed — 

"That  the  income  of  the  Smithsonian  fund,  while  nominally  fixe<I,  is 
growing  actnally  less  year  by  year,  with  the  rapidly-changing  value  of 
money,  and  of  less  and  less  importance  iu.the  work  that  it  accomplishes 
with  reference  to  the  immense  extension  of  the  country  since  the  Gov- 
ernment accepted  the  trust." 

In  a  time,  short  with  reference  to  the  probable  life  of  the  Institution, 
the  income  of  the  Smithsonian  fuud  proper  will  necessarily  become  en- 
tirely inadequate  to  carry  on  the  object  of  Henry's  care  on  the  scale 
which  be  inaugurated.  Even  when  this  is  the  case,  it  seems  to  me  that 
this  income  of  the  Smithsonian  bequest  wiil  still  have  a  vnlue  wholly 
beyond  its  nominal  one,  for  it  will  at  least  maintain  the  Institution  in 
that  position  of  independence  and  disinterestedness  which  are  its  moat 
potent  means  of  influencing  others  to  aid  in  carrying  out  the  intention 
of  ita  founder. 

It  is,  nevertheless,  most  evidently  desirable  that  the  fond  should  be 
enlarged  both  by  Governmental  recontribution  and  by  private  bequest, 
so  as  to  constantly  represent  at  least  the  original  positiou  of  its  finances 
relatively  to  those  of  the  country  and  contemporary  institutions  of  learn- 
ing; a  position  which  we  can  estimate  from  the  observation  that  there 
are  several  such  institutions,  which  were  at  first  scarcely  on  a  par  with  it 
financially,  but  whose  fbnda,  having  been  invested  so  as  to  share  in  the 
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growtb  of  the  coantrj-,  and  aided  by  private  benefaction,  now  surpass 
ours  from  ten  to  twenty  fold. 

We  can  never  regret  the  generous  spirit  wbicU  has  dictated  tbe  direc- 
tion of  the  espenditnre  of  tbe  Smithsonian  income  in  the  past,  but  it  is 
trne  that  if  a  less  absolntely  unselfish  policy  bad  bten  followed — if,  for 
instance,  though  keeping  up  all  proper  expeoditnres  for  tbe  increase 
and  diffusion  of  know]e<l^,  those  funds  whose  expenditnre  has  practi- 
cally inured  chiefly  to  the  benefit  of  the  General  Government  had  been 
allowed  to  accumnlate — the  Institution  would  have  been  comparatively 
wealthy  to-day. 

I  will  instance,  in  explanation  of  my  meaning,  the  remark  of  Profes- 
sor Benry  in  1872,  to  the  effect  that  the  Government,  iu  equity,  shoald 
then  have  paid  tbe  Institqj;iou  $300,000  for  the  use  of  the  present  build- 
ing. This  building,  erected  wholly  out  of  Smithsonian  funds  at  thecost 
of  over  half  a  million  dollars,  has,  with  the  exception  of  a  small  por- 
laon,  been  ever  since  tbat  time  used  rent-free  by  the  Government ;  and 
if  tbe  observation  had  force  then,  it  has  double  force  to-day. 

Again,  the  Institution  has  left  iu  perpetual  charge  of  tbe  nation,  in 
the  Museum  alone,  property  acquired  out  of  its  private  fund  (aud  to 
which  it  has  apparently  the  same  title),  which  is  probably  now  more 
than  equal  in  value  to  tbe  whole  amount  of  tbe  Smithsonian  bequest. 

While  it  is  gratefully  recognized  that  Congress  has  never  dealt  in  any 
ungenerous  spirit  with  the  Institution,  I  can  not  think  it  superfluous  to 
keep  such  facts  as  those  just  cited  in  mind  at  a  time  when  it  becomes 
necessary  to  review  the  whole  scheme  of  expenditure,  in  view  of  an 
income  practically  diminishing,  aud  which  would,  if  uot  for  these  facts, 
be  more  than  double  its  actual  amouut. 

Tbe  will  of  James  Smithson,  of  England,  "  to  found  at  Washington, 
Quder  the  name  of  the  Smithsonian  lustitution,  an  establishment  for 
the  increase  and  diffusion  of  knowledge  among  men,"  was  made  Octo- 
ber 23, 1826. 

The  existence  of  the  bequest  was  communicated  to  Congress  by  a 
message  from  the  President  of  the  United  States  December  17,1835, 
and  by  an  act  of  Congress  approved  July  1, 1836,  tbe  bequest  was  ac- 
cepted, and  the  President  was  authorized  and  enabled  to  assert  and 
prosecute  with  eftect  the  claim  of  the  United  States  to  the  property 
thereby  bequeathed  and  then  held  in  trust  by  tbe  English  court  of 
chancery. 

Under  this  authority  the  sum  of  $508,318,46  was  received  in  gold  by 
the  United  States  and  placed  iu  the  Treasury. 

Tbe  "Smithsonian  Institution"  provided  for  in  the  will  of  Smithson 
was  not  established,  however,  by  Congress  until  August  10, 18iC,  when 
a  definite  plan  of  organization  was  adopted  aud  operations  commenced. 

By  act  of  Congress  February  8,  J  867,  tbe  Secretary  of  the  Treasury 
-was  authorized  to  receive  a  residuary  legacy  of  Smitbson,  which  had 
been  received  by  the  Institution  in  1S63,  amounting  to  $26,210.63,  on 
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the  sauio  terms  as  the  original  bequest.    By  the  same  act  the  Kegeots 
were  Aiithorizetl  to  add  to  the  SmithsoDiati  fund  such  other  suto  as  they 
might  sec  fit  to  deposit,  uot  exceeding,  with  the  original  l>equest,  the 
sum  of  $1,000,000. 
Tbeoriginul  bequestand  the  sams  siuce  added  are  therefore  as  follovs: 

Bequest  of  SinilUsou,  164fi tSl.MeS.OO 

I(c8i.lu»r.v  legacy  of  Suiithaon,  1S67 26.210.63 

l>ep(NiitHfromanvingRof  income,  cto.,  IHGJ 106,630.37 

HequMt  of  James  HaroiltOH,  1974 1,000.00 

Beqiieatof  Siruoo  Habel,  IBrtO 500.00 

Deposit  from  pTiiceeds  of  sale  of  Uoods,  1B81 51,500,00 

Total  permauent  SmitbsoDiaii  fuod  in  the  Treoenr;  of  the  Uoit«(l 

States,  bcnriDg  iuterest  at  6  per  cent,  pet  anunm 703,000. 00 

At  the  beginning  of  the  fiscal  year  the  balance  on  hand  of  the  income 
fVom  the  fund  was  $l,42;j,I4.  The  interest  paid  Bemi-aunually  July  I, 
1887,  and  January  1,  1888,  was  $42,180. 

To  this  was  nQded  from  sales  of  pubticationsand  miscellaneous  sources 
$751^.80,  making  a  total  available  amount  for  carrying  on  the  operations 
of  the  Institution  of  $44,356;  total  expenditures  fortbeyear,t39,Mfi.77; 
leaving  a  balance  Jnly  1,  1888,  of  $4,809.23. 

It  is  proper  in  this  connection  to  state  that  the  Institution  is  charged 
by  Congress  with  the  care  and  disbRPsement  of  eundry  appropriations, 
those  for  the  past  year  being  as  follows  : 

For  in  tern  at  ion  al  exchanges 112,000 

For  ethuological  researcheB 40,000 

For  preservation  of  Oovennnent  anil  otber  col  lections  in  natnral  bjatory, 

elbnologj,  etc,  in  the  National  Mnsenni 116,000 

For  fumitaro  and  lixtnreB  for  Iho  National  Museum 40,000 

Forhentini;,  lighting,  and  electrical  xervice  for  the  Maseiim 12.000 

The  vouchers  for  all  the  expenditures  from  these  appropriations  as 
well  as  those  from  the  Smithsonian  inc&me  are  carefully  examined  and 
passed  upon  by  the  Executive  Committee  of  the  Board  of  Regents,  with 
one  exception — those  for  ethnological  researches. 

The  disbursement  of  this  appropriation  from  its  commencement  haa 
been  made  under  the  direction  of  Maj.  J.  W.  Powell,  who  has  been  in 
charge  of  the  Bureau  of  Ethnology. 

The  necessity  of  greatly  increased  appropriations  for  the  proiier  con- 
doct  of  ttie  interests  committed  by  Oongress  to  the  care  of  the  lusti- 
tnlion  is  daily  more  manifest,  and  has  been  made  known  in  tbestrongest 
terms  to  the  National  Legislature. 

The  estimates  prepared  to  be  submitted  for  the  fisciil  year  ending 
June  30, 1889,  are  aa  follows : 

International  encbanges (37,500 

Etbnological  researebes , 50,000 

Preterrat ion  of  collections 150.000 

Fnniitnre  aod  fistores 40,000 

Heating,  lighting,  etc 12,000 

279,500 
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Id  accordance  with  tbe  iitstructioiia  of  the  Board  of  Kcgeuts  at  ita 
lastaDuaal  meeting,  I  requested  the  Coininilleti  ou  ApptopriatioDS  of 
tbe  House  of  Kepresentatives  to  make  (xrtaiu  vltauges  in  the  assign- 
ment of  appropriations  and  the  method  of  their  disbursement. 

The  following  is  the  correspondence  ou  tbe  subject  with  the  Sbcretary 
of  the  Interior  and  with  tbe  chairman  of  tbe  Committee  on  Appropria- 
tions. 

Smithsonian  Institution, 

February  29,  1888. 
SiE:  I  have  the  honor  to  make  the  following  requests  in  regard  to 
the  assignment  of  the  appropriations  for  the  maiuteuance  of  tbe  U.  S. 
National  Museam  for  the  coming  fiscal  year: 

(1)  That  the  items  for  "  preservation  of  collections,"  "  heating  and 
ligutiug,"  "furniture  and  fixtures"  be  tniuBferred  from  their  present 
position  in  the  schednle  of'Estimates  of  Appropriations,  ISSH-'SS"  (p. 
237),  under  the  Department  of  the  Interior,  to  a  place  under  the  gen- 
oral  head  of  "  under  the  Smithsonian  Instil ution,"  and  along  with  and 
in  proximity  to  the  other  items  to  be  expended  under  flie  direction  of 
the  Smithsonian  Institution  or  ita  Secretary. 

(2)  That  each  of  these  items  be  placed  directly  under  the  subhead 
"  Under  tbe  direction  of  the  Secretary  of  the  Smithsonian  Institution  as 
director  of  tbe  National  Musenm." 

(3)  That  a  special  item  be  inserted  nnder  the  caption  "Public  print- 
ing and  binding,"  providing  the  snm  of  $10,000  for  printing  labels  and 
blanks  for  the  use  of  the  National  Museum  and  for  tbe  "  Bulletins"  and 
annual  volumes  of  tbe  "  Proceedings  "  of  the  Museum, 

In  explanation  of  these  requests,  I  submit  tbe  following  statements : 

Theactof  Congressestablishingtbe  Smithsonian  Institution,  approved- 
August  10, 1840  (Revised  Statutes,  Title  LXXIIl,  sections  567»,  5594), 
provided  that  all  objects  of  art  and  of  foreign  and  curious  research,  and 
all  objects  of  natural  history,  plants,  and  geological  and  mineralogical 
specimens  belouging  or  hereafter  to  belong  to  the  United  States,  which 
may  be  in  the  city  of  Washington,  shall  be  delivered  to  the  Regents  of 
the  Smithsonian  Institution,  and,  together  with  new  specimens  obtained 
by  exchange,  donation,  or  otherwise,  shall  be  so  arranged  and  classified 
as  uest  to  facilitate  their  examination  and  study. 

The  National  Museum,  as  it  is  now  called,  was  thus  placed  under  the 
sole  control  and  direction  of  the  Smithsonian  Institution,  and  has  ever 
since  remained  under  its  control ;  Congress  having,  since  1858,  made 
annual  appropriations  for  its  maintenance.  Until  1880,  however,  tbe 
sums  thus  appropriated  were  inade<juate,  and  the  yearly  deficienccs 
were  paid  from  tbe  income  of  the  Institntioli. 

In  accordance  with  a  practice  of  nearly  thirty  years  tbe  estimates  for 
tbe  annual  appropriations  have  been  each  year,  at  the  request  ol' tbe 
Secretary  of  this  Institution,  forwarded  by  tbe  Secretary  of  the  Interior 
to  the  Secretary  of  the  Treasury  for  transmission  to  Congress,  and  the 
disbursement  of  the  appropriation  has  been  made  by  the  disbursing 
agent  of  the  Interior  Department. 

This  arrangement  is  somewhat  inconvenient  aud  cumbersome,  and  at 
the  last  meeting  of  the  Board  of  Regents  of  tlie  Smithsonian  Institution 
tbe  following  resolution  was  adopted  :- 

"Retotced,  That  tbe  Regents  recommend  to  Congress  that  tbe  form 
of  the  sundry  civil  appropriation  bill  be  so  changed  in  the  terms  relating 
to  tbe  Museum  and  tbe  Bureau  of  Ethnology  as  to  provide — 
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"(1)  Tbat  tbeso  moneys  tjlinll  be  disbursed  nnder  tbe  direction  of  the 
SmitbsoDiaD  lustitutioti. 

"  (2)  Tliat  the  e»tiuiate»  for  the  appropriations  of  tlic  Museum  ia  tbe 
future  sliall  be  sent  direct  to  tbe  Secretary  of  tlie  Treasury  by  the 
Smithsonian  Institiitiou  through  its  Secretary." 

Id  obedience  to  the  wishes  of  tbe  Board  of  Uegents  thus  expressed, 
tbe  matter  was  brought  to  the  attention  of  tbe  Secretary  of  the  Inte- 
rior, in  a  recent  interview,  by  Chief- Justice  Waite  (the  Chancellor  of  the 
Smithsonian  Institution)  and  myself.  As  a  result  of  this  meeting  a 
letter  has  been  received  from  tbe  Secretary  of  tbe  Interior,  in  which  he 
expresses  tbe  opinion  tbat  changes  may  be  made  with  great  propriety 
both  in  tbe  manner  of  voting  the  appropriation  and  in  the  method  of 
its  disbursement.  A  copy  of  this  letter  is  berewitb  inclosed,  together 
with  a  copy  of  a  second  letter  received  in  response  to  au  inquiry  as  to 
tlie  mauuer  iu  which  this  chauge  may  best  be  effected. 

Id  farther  explanation  of  tbe  third  request,  I  wish  to  say  that  this 
does  not  involve  a  new  appropriation,  since  the  estimate  for  this  amount 
is  included,  as  I  understand  it,  in  tbe  sum  of  $375,525  estimated  by  the 
Secretary  of  tbe  Treasury  for  the  printiug  of  the  Interior  Department 
and  it«  Bureaus  (see  page  129  of  the  "Estimates  of  Appropriations, 
1888-'S9  ").  I  may  say  in  further  explanation  of  this  item  that  an  ap- 
propriation has  thus  been  made  for  tbe  printing  of  tbe  National  Museum 
for  at  least  twelve  years  past,  and  I  am  informed  that  tbe  amount  al- 
lotted during  recent  years  has  nsually  been  $IO,OIH). 

I  believe  these  changes  will  be  in  tbe  interest  of  the  public  service, 
and  respectfully  ask  that  they  be  made. 
I  am,  sir,  your  obedient  serVant, 

8.  P.  Langlet, 

Secretary. 

Hod.  Samuel  J.  Kandall, 

Chairmanof  Committee  on  Appropriations, 

Mouse  of  Representatives. 


DepABTMENT  of  THK   iNTEEIOB, 

Washington,  February  li,  1888. 
Sir  :  J  have  considered  the  topio  of  the  conference  which  I  had  the 
honor  to  have  yesterday  with  the  Chancellor  of  the  Smithsonian  Insti- 
tution and  yourself,  being  the  relation  of  the  Interior  Department  to 
the  expenditure  of  the  appropriation  for  tbe  increase  and  care  of  tbe 
National  Museum,  which  is  a  part  of  the  Smithsonian  Institution,  and 
whether  there  be  objection  to  the  recommendation  of  au  independency 
in  the  disbursement  of  the  fiinda  provided  for  its  support  as  well  as  in 
its  management. 

The  first  collection  of  scientific  curiosities  which  ap|kears  to  have  been 
a  special  object  of  care  on  the  part  of  Congress  was  tbat  made  by  the 
Wilkes  Exploring  Expedition,  provided  for  by  the  act  of  May  14, 1836 
(5  Stats.,  20).  This  collection  was  first  placed  in  the  care  of  the  Na- 
tional Institution  for  the  Promotion  of  Science,  and  afterwards  was 
transferred  to  tbe  hall  in  tbe  second  story  of  the  Patent  Office.  In 
1816,  when  tbe  act  for  tbe  establisbinentof  the  Smithsonian  Inslitution 
was  passed,  it  was  provided  tlmt,  "  as  suitable  arrangements  could  be 
made  fortheir  recepliou,  all  oVijects  of  art,  and  of  foreign  and  curious 
research,  and  all  objects  of  natural  history,  plants,  geologiciil  and  min- 
eralogicai  specimens,  belonging  or  hereafter  to  belong  to  the   United 
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States,  wliicli  inny  he  in  the  city  of  Wagliiugtoii,  in  wtiosesorer  castody 
tlie  saint)  niiiy  l>e,  sbiill  be  tlelivei'ed  to  isiicb  |>ei'aoiis  as  may  be  autUor- 
jzed  by  the  Board  nf  Kcgentn  to  receive  tbem,  aud  sbull  In)  arnmged  in 
such  order  and  bo  classed  as  best  to  facilitate  tbocxanduatron  and  study 
of  tbem  in  the  building  so  as  aforesaid  to  be  erected  for  tbe  Institii- 
tioD;"  provisiou  having  been  made  in  the  act  for  a  suitable  building, 
etc  It  was  provide<l  by  Congress  that  tbe  Smithsonian  Institution 
might  be  constructed  adjacent  to  tbe  Patent  Office  Building,  but  tbe 
project  was  not  accepted,  aud  au  jndc[)endent  building,  where  now 
located,  was  .arranged,  tbis  being  completetl  in  the  year  1853. 

It  is  said  that  the  Secretary  of  the  Interior  and  the  (Jonimissionerof 
Patents  were  dewroiis  of  removing  tbe  collectionn  of  the  exploring  ex- 
pedition and  of  tbe  Nationiil  Institution  out  of  tbe  Patent  Office  Build- 
ing, and  rerinested  tbe  Regi'nts  of  the  Smithsonian  Institution  to  receive 
tbem.  This  appears  to  have  been  acceded  to  by  tbe  Regents  on  the 
condition  imposed  that  the  Secretary  of  the  Interior  should  provide  for 
tbe  payment  of  tbe  expenses  of  tlio  keeping  and  care  of  tbe  collections. 

An  appropriation  of  tl-VW*  "*«  made  by  Congress  in  the  act  of 
March  ;i,  1857,  for  the  constrnction  of  cases,  and  of  $2,*)Wi  for  the  re- 
moval of  tbe  articles.  It  was  then  beld  by  tbe  Attorney-General,  in 
response  to  a  request  of  Ihe  Secretary  of  the  Interior  for  his  opinion, 
that  tbe  provision  in  the  eighth  section  of  the  act  of  tbe  4tb  of  August, 
1854  {W  St-'ts.,  572),  placing  the  cotlecrious  under  the  control  of  the 
Commissioner  of  Patents,  tnid  authorizing  the  employment  by  him  of 
keepers  therefor,  was  designed  to  be  temporary  only,  and  that  tbe  act 
establishing  the  Smithsonian  Institution,  as  well  as  that  making  tbe 
appropriation  in  1857,  were  to  be  regarded  as  iudicitting  tbe  purpose  of 
Congress  respecting  pennaueiit  provision  for  these  collections. 

In  18.'>8.  by  the  act  of  the  2d  of  June  (11  Stats.,  301),  an  appropria- 
tion of  $4,(KH)  "  for  tbe  preservation  of  the  collection  of  tbe  exploring 
and  surveying  exjieditions  of  the  Government"  was  made  as  a  contin- 
gent expense  in  tbe  office  of  the  Secretary  of  the  Interior.  This  ap- 
jiears  to  have  been  the  product  of  the  condition  acceded  to  by  the  Sec- 
retary of  the  Interior  upon  the  oceasiou  of  the  lemoval  of  the  collections 
from  the  Patent  Office  to  the  Smitlisonian ;  and,  pursuing  the  same 
practice  in  October,  1353,  Professor  Henry,  your  illustrious  predecessor, 
requcstetl  of  the  Secretary  of  tiie  Interior  the  renewal  of  the  same  ap- 
propriation. Since  that  time  this  course  appears  to  have  been  pursued 
without  any  other  reason  for  its  support  than  this  summary  narration 
indicates. 

By  tbe  seventh  section  of  tbe  act  for  the  establishment  of  the  Smith- 
sonian Institutiou  (9  Stats.,  105)  the  Secretary  is  directed  to  discharge 
the  duties  of  "  keeper  of  tbe  Museum,"  and  authorized,  with  the  con- 
sent of  the  board,  to  employ  assistants.  No  jmwer  of  appointment  of 
any  of  the  officers  who  expend  the  money  provided  by  these  aunual  ap- 
propriations is  supposed  to  exist,  or,  since  tbe  transfer  to  the  Smith- 
sonian, has  ever  Iwen  exercised  1^  any  officer  of  this  Department. 

The  manner  of  the  appropriation  has  ot)erated  to  impose  upon  the 
disbursing  officer  of  this  Department  the  duties  of  an  auditor  and  a 
treasurer  for  this  fund,  as  an  officer  for  whom  tbe  Secretary  is  respon- 
sible. But  no  authority  over  the  expenditures  appears  to  rest  with  the 
Secretary  of  tbe  Interior  or  at  least  ever  to  have  been  exercised,  so  that 
any  scrutiny  supposable  has  been  tbatonly  of  au  auditor.  Practically  the 
disbursement  of  this  appropriation  has  been  made  by  the  officers  of  tbe 
Smithsonian  Institution,  subject  to  two  audits,  one  by  this  Department 
and  tbe  other  by  the  Treasury,  while  tbe  disbursing  officer  of  the  In- 
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terior  Department  act«  astbedisbnrstiigofElcerfor  tlieSinithsoiiiau,  mid 
a  clerk  has  l>eeii  aligned,  as  I  am  in  formed,  by  the  Smithsouiau  to  duty 
in  the  Interior  Department  to  assist  the  disbursing  officer. 

Ot>vioiis1y  there  is  nothing  in  the  relations  lietwecn  the  Smithsonian 
and  the  Interior  Department  to  require  the  continuance  of  this  state  of 
things.  The  National  Museum  enjoys  now  an  annual  nppropriatiou  of 
a  large  amount  in  the  various  items,  not  asually  le^  than  $150,000.  In 
the  last  act  the  appropriation  was  of  $12,000  for  heating,  lighting,  elec- 
trical, and  telephonic  service;  of  9116,0<>0  for  the  preservation,  exhibi- 
tion, and  increase  of  the  collections;  and  of  $40,000  for  cases,  furniture, 
fixtures,  and  appliances;  both  of  the  latter  items  embracing  salaries. 
These  items  imlJeato  not  only  the  considerable  proportions  which  the 
Mnseum  has  attained,  but  that  their  disbursement  should  be  in  the 
hands  of  those  who  have  the  government  ot  the  Museum  and  a  direct 
responsibility  exacted. 

So  far,  then,  from  there  appearing  to  be  objection,  the  facts  suggest 
to  my  mind  the  wisdom  and  desinibility  of  providing  for  the  National 
Huseum  directly,  and  imposing  responsibility  for  the  disbursement  of 
the  appropriation  immediately  upon  the  officers  of  that  Institution,  and 
witli  accountability  to  the  Treasury,  as  in  other  cases. 

The  act  of  July  7,  1884  (23  Slats.,  '214),  was  a  step  in  the  direction 
of  this  independency  of  reijuiring  the  director  of  the  National  Museum 
to  report  annually  to  Congress  the  iirogress  of  the  Museum  during  the 
year  and  its  present  condition. 

The  papers  you  kindly  loaned  me  are  herewith  returned. 
I  have  the  honor  to  be,  very  leapectfully, 

Wm.  F.  Vilas, 

Secretary, 

Prof.  S.  P.  Langley, 

Secretary  of  the  Smifhsonian  Institution. 
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M'ashinfiton,  February  20, 1888. 
SiB:  Beplying  to  your  favor  of  the  ICth  instant,  I  beg  to  say  that  it 
seems  to  me  that  so  long  as  (Jongress  has  made  the  appropriation  for 
the  cnrrent  year  "  under  the  Interior  Department"  in  terms,  it  is  neces- 
sary that  it  should  be  expended  according  to  the  practice  hitherto 
prevailing;  and  that,  if  the  same  terms  of  appropriation  should  be 
continued,  it  would  be  with  the  ex[>ectation  that  the  fixed  practice  of 
disbursement  would  continue  also.  It  is  therefore  probably  necessary 
that  the  language  of  the  appropriation  should  be  changed  in  order  to 
effect  the  object  desired.  It  may  be  presumed  the  accounting  officers 
of  the  Treasury  would  require  it. 

The  same  observations  may  be  applied  to  the  appropriation  for  print- 
ing. I  think  it  desirable  that  that  should  be  separately  made,  so  that 
the  Smithsonian  Institution  should  be  iudei>ondent,  in  itA  use  of  the 
provisions  made  by  Congress,  of  this  Department,  and  this  Department 
freed  of  care  in  respect  to  it. 
Yours,  respectfully, 

Wm.  F.  Vilas, 

Secretary, 
Prof.  S.  P.  Lasglbt, 

Secretary  of  tke  timithsonian  Tiixtitntion.  ^ 
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It  was  auticipated  tiiHtwben  the  wisheB  of  tbe  Regents  were  comntuai- 
cated  to  tlie  AiiiiropriatiODH  Committee  of  the  House,  the  objection 
might  be  raised  tliiit  the  Sevretary  of  tbe  Smilhsoiiiaii  In»titiitioD,  as 
Bach,  was  not  au  ofiicerof  tbe  GoveritmeDt  iu  the  sense  that  tlie  bead 
of  an  executire  department  is,  and  that  this  might  be  an  obstacle  to 
tlie  proposed  transfer. 

Sach  objection  was,  in  fact,  made  in  tbe  committee,  and  for  this  rea- 
son the  bill  as  reported  from  the  Eonse  committee  places  tbe  Museum 
appropriation  "under  tbe  Becretary  of  tbe  Smithsonian  Institution  as 
director  of  the  National  Museum ; "  while  at  tbe  same  time  this,  with  the 
other  appropriations,  is  subordinated  to  the  general  title  "under  the 
Smithsonian  Institution." 

In  regard  to  tbe  Bureau  of  Ethnology,  tbe  Secretary  bad  already 
represented  to  tbe  Regents  bis  desire  to  see  such  a  moditicatioo  of  tbe 
wording  as  might  relieve  him  from  tbe  personal  responsibility  imi>osed 
by  the  language  of  former  bills.  Tbe  change  actually  introduced  by 
tbe  committee  cousists  iu  making  tbe  former  words  "under  tbe  di- 
rection of  the  Secretary  of  the  Smithsonian  Institution"  subordinate 
tA  tbe  same  general  title  "  under  tbe  Smithsonian  lustitutiou." 

Sboold  tbe  bill  as  reported  pass  both  houses  the  disbursements  for 
the  National  Museom  will  hereafter  be  made  by  an  officer  designated 
by  the  Secretary  of  the  Smithsonian  Institution,  duty  qualifieil  and 
bonded  to  the  acceptance  of  tbe  Secretary  of  tbe  Treasury,  whose  of- 
fice will  be  in  tbe  Smithsonian  building,  instead  of  by  the  disbursing 
officer  of  the  Department  of  tbe  Interior,  as  heretofore, 

The  appropriations  for  "  international  exchanges"  will  also  be  dis- 
bnrsed  by  the  same  clert  at  tbe  Institution,  insteail  of  tbe  disbursing 
clerk  of  the  Treasury  Department. 

This  new  arrangen)ent,  while  adding  greatly  to  tbe  responsibilities 
and  cares  of  the  ofiQcers  of  the  Institution,  will,  it  is  believed,  secure 
good  results. 

International  excliangeg, — The  regular  estimate  submitted  to  Congress 
was  as  follows: 

Por  expenses  of  tbe  system  of  inteniational  exchanges  between  tbe 
United  States  and  foreign  countries,  under  tbe  diret^tioo  of  tbe  Smith- 
sonian Institution,  including  salaries  or  compensntton  of  all  necessary 
employes,  $15,000. 

A  revised  estimate  was  submitted  to  Congress  through  the  Secre- 
tary of  tbe  Treasury,  on  May  31,  ISSS,  asking  (or  J27,05O  for  tbe  ex- 
changes. 

The  HoDse  committee  declined  to  recommend  tbe  proposed  increase. 
It  was  then  laid  before  the  Senate  Committee  on  Appropriations  and 
an  argument  presented  in  favor  of  the  increase,  which  induced  the  com- 
mittee to  report  an  amendment  to  the  sundry  civil  bill  increasing  the 
appropriation  from  $15,000  to  $20,000." 

"  See Coiigressioiinl  Ki'cciril,  July  Jll,  \>i8S,  piiRB  71)66. 

Coogic 
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This  aineDdment  was  adopted  by  the  Senate,  rejected  l>y  tbe  Hoase, 
and  tioatly  lost  iu  conference  committee  of  tlie  two  housea,  so  that  the 
increase  of  appropriation  for  exchanges  is  only  $3,00()  for  tbe  next  fis- 
cal year. 

Preiervation  of  eollectuna. — The  appropriation  aslied  for  this  service 
was  #160,000.  Tbe  Boase  committee  reported  $130,000;  the  Senate 
committee,  $125,000,  and  this  latter  amount  was  finally  agreed  to. 

Furailure  and  fixtures. — An  estimate  of  $40,000  was  submitted,  ac- 
cepted by  both  committees,  and  passed  by  Congress. 

Heating  and  lighting, — The  original  estimate  "  for  expense  of  heating, 
lighting,  and  electrical  and  telephonic  service  for  the  National  Museam," 
was  $12,000.  This  snm  was  reported  by  the  House  Committee  on  Ap- 
propriations and  adopted  by  Congress  without  change. 

Armory  building. — For  several  years  this  building  has  been  occupie<l 
jointly  by  tbeNational  Museum  aud  the  U.  S.  Pish  Commission,  the  lat- 
ter paying  the  expenses  of  its  care  aud  repairs  since  July  1, 1885. 

Tbe  House  Committee  on  Appropriations  in  reporting  the  item  of 
$120,000,  for  "preservation  of  the  collection  of  tbe  itfational  Maseam" 
inserted  the  following  clause :  "  And  for  the  care  and  custody  of  the  so- 
called  Armory  building,"  thus  transferriug  tbe  whole  of  the  bnilding  and 
its  maintenance  to  the  Museam. 

Tbe  Senate  Committee  on  Aiipropriations,  after  hearing  a  statement 
from  the  U.  S.  Fish  Commissioner,*  struck  out  this  clause,  and  inserted 
the  following  uuder  tbe  items  for  the  Fish  Commission  :t 

Provided,  That  the  building  known  as  tbe  Armory  building,  Wash- 
ington, District  of  Columbia,  is  hereby  transferred  to  the  charge  of  tbe 
United  States  Commission  of  Fish  and  Fisheries  for  use  as  a  hatching 
and  distributing  station  and  for  offices. 

These  diverse  views  were  finally  reconciled  by  tbe  conference  com- 
mittees, who  reported  the  following,  which  became  a  law  :  "  Under  the 
U.  8.  Commisaion  of  Fish  and  Fitkeries." 

Provided,  That  the  building  known  as  the  Armory  building,  Wash- 
ington, District  of  Columbia,  shall  be  occupied  as  at  present,  jointly  by 
the  [Jnited  States  Commission  of  Fish  and  Fisheries  aud  the  National 
Museum. 

North  American  Ethnology. — ^The  regular  estimate  for  "continuing 
ethnological  researches  among  tbe  American  Indians,  under  the  direc- 
tion of  tbe  Secretary  of  the  Smithsonian  Institution,  iuclnding  salaries 
or  compensation  of  all  necessary  employes,"  was  $50,000. 

Tbe  House  Committee  on  Appropriations,  however,  only  reported 
$40,000,  the  fiam  which  has  been  appropriated  aunnally  since  1884. 
This  snm  was  accepted  by  both  tbe  House  and  the  Senate,  aud  is  the 
amount  appropriated.  The  appropriation  is  placed  in  the  language  of 
former  years  "  under  tbe  direction  of  the  Secretary,"  but  at  his  request 
this  with  other  departments  is  placed  uuder  the  general  caption  '*nnder 
the  Smithsonian  lustitation." 

-  Souate  H«pott  No.  IflU,  p.  26.  t  Act  No.  1877,  p.  *Xi^OOQIc 
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Eeport  of  the  expenditures  to  be  made  to  CoHjjresg.— The  Ilouse  Com- 
mittee on  Appropriations  proposed  a  clause  in  tbe  sundry  civil  bill  for 
the  uext  fiscal  year  wliich  was  agreed  to  by  Congress  and  forms  part  of 
tbe  act  {No.  307),  which  is  as  follows : 

That  the  Secretary  of  tbe  SiuUbsonlau  Institution  shall  sabmit  to 
Congress  at  its  next  session  a  detitiled  statement  of  the  ex|)enditnre8  of 
tbeu8calyearl88d,underappropiiations  for  "International  Exchanges," 
*'Nortb  Ami.-ricaii  Ethnology,"  and  the  "Katiooal  lUuseiim,"  and  anua- 
ally  thereat'tur  a  detailed  statement  of  expenditures  uuder  said  appro- 
priations shall  be  submitted  to  Congress  at  the  beginning  of  each  reg- 
ular session  thereof. 

BUILDINGS. 

Among  other  matters  discussed  at  the  last  meeting  of  the  Begent« 
was  the  erection  of  a  new  Mnsoum  building.  Ou  this  occasion  the  Ue- 
gents  tacitly  rc-afflrmed  their  resobition  of  188J,  recommending  to  Con- 
gress tbe  enlargement  of  the  National  Museum  by  the  erection  of  aflre- 
proof  building  on  the  southwest  corner  of  the  Smithsonian  reserratioo, 
similar  iu  style  to  the  present  National  Museum  ;  bnt  on  viewing  the 
sketch  plans,  which  had  beeu  prepared  subsequently  to  the  resolution, 
so  as  to  include  offices  tor  tbe  Geological  Survey,  tbey  added  an  ex- 
pression of  their  opiuton  that  tbe  new  building  sliould  be  planned  ex- 
cimjively  for  Museum  purposes. 

It  was  not  at  first  intended  to  take  action  in  this  matter  during  the 
present  year,  bnt  the  overcrowded  condition  of  the  buildiug,  on  account 
of  which  not  only  tbe  current  work  but  tbe  proper  developmeut  of  the 
collections  is  greatly  impeded,  si^emed  to  render  immediate  action  nec- 
essary. A  still  more  urgent  need  appeared  to  be  the  unsatisfactory 
sanitary  condition  of  tbe  new  Museum  building.  A  committee,  consist- 
ing of  Dr.  J.  n.  Kidder,  chairman.  Dr.  James  M.  Flint,  U.  H.  Navy,  and 
Mr.  J.  E.  Watkins,  was  appointed  on  April  14  to  make  a  careful  study 
of  the  water  snjiply,  ventilatiDU,  and  drainage,  and  iu  May  submitted 
a  preliminary  report,  from  which  it  appeared  that  an  alarming  amount 
of  sickness  and  mortality  has  been  manifest  among  tbe  employes  since 
1881 — a  mortality  which  can  not  be  attributed  to  the  location  of  the 
building,  which  has  sometimes  been  pionouuced  unsanitary,  since  there 
has  been  no  corresponding  percentage  of  ill  health  in  the  old  Smithson- 
ian building  adjoining.  The  number  of  days  lost  by  employes  on  ac- 
count of  sickness  in  ISSH  was  7!>{t;  in  1887,875;  and  in  1888,  up  to  May 
10,  213,  i)y  far  the  largest  part  of  this  loss  of  time  being  attributed  on 
the  books  of  the  Museum  to  miasmatic  diseases.  The  committee  states 
that  there  is  no  reasonable  doubt  that  some,  if  not  all,  of  the  ten  deaths 
since  1881  were  hastened  or  induced  by  the  unwholesome  condition  of 
this  buildiug.  The  committee  suggested  repairs  and  modifications  of 
considerable  extent,  including  the  construction  of  continuous  cellars 
under  each  of  the  four  sides  of  the  buildiug,  which,  iu  addition  to  the 
other  necessary  expenses,  would  cost  in  the  neighborhood  of  $40,000. 
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This  State  of  affairs  seemed  to  demand  decided  action,  and  it  being 
absolutely  impossible  to  make  any  cbanges  in  tbe  present  building  with- 
out entirely  vacating  a  portiou  of  it  for  a  considerable  period  of  time, 
the  exigency  for  more  accommodation  seemed  iv  great  deal  more  urgent 
than  bad  been  at  first  supposed. 

While  it  became  evident,  ou  study  ot  the  question,  that  for  the  ulti- 
mate needs  of  the  Museum,  a  building  of  but  one  Htory  occupying  the 
same  area  as  tbe  present  Museum  would  be  insufficient,  the  question 
of  immediate  action  was  unexpectedly  brought  up  in  May  by  one  of  tbe 
senior  Regents,  a  member  of  the  Senate,  who,  when  visiting  the  Museum 
Tith  some  friends,  noticed  its  crowded  and  unsatisfactory  couditiou. 
Having  learned  l^oiu  me  of  the  mortality  and  sickness  of  the  employes, 
be  inquired  as  to  tbe  feasibility  of  erecting  a  new  building,  and  offered 
to  use  his  influence  to  procure  an  appropriation,  if  1  could  obtain  for 
bim  a  set  of  sketch  plans  within  a  week,  time  being,  as  he  stated,  a  very 
essential  condition.  After  consulting  with  the  chairman  of  your  Exec- 
utive Committee,  I  had  no  hesitation  in  accepting  such  an  offer,  but  a 
difficulty  arose  from  the  fact  that  the  sketch  plans  which  bad  been  laid 
before  the  Regents  in  1882  were  iu  part  for  purposes  which  the  Regents 
bad  at  their  la^t  meeting  disapproved,  and  that  bence  they  could  not 
be  used.  By  great  diligence,  however,  plans  for  a  building  to  be  de- 
voted exclusively  to  Museum  purposes  were  prepared  within  the  time 
mentioned.  These  were  baaed  upon  an  extensive  accumulation  of 
notes  and  drawings,  embodying  tbe  record  of  the  best  recL'ut  work  of 
museum  construction  in  this  country  and  in  Europe,  and  they  were  for 
a  building,  as  far  as  was  consistent  with  these  improvements,  like  the 
existing  Museum.  The  report  submitted  by  Senator  Morrill,  to  accom- 
pany Senate  bill  3134,  contains  tbe  correspondence  on  which  action 
was  taken,  and  I  have  discusseil  the  acts  therein  presented  elsewhere 
under  tbe  proper  heads.* 

Tbe  following  bill  was  introdnced  by  Senator  Morrill  on  June  13,  was 
passed  by  the  Senate  on  June  20,  and  at  the  cud  of  the  fiscal  year  was 
in  the  bands  of  tbe  House  Committee  ou  Public  Buildings  and  Qrounds: 

A  BILL  forthecrectiouofsuadilitioDal  Rre-iicoof  liuililitig  forlhu  iiavuf  thuNatioual 
Mownm. 

Be  it  enacted  bi/  the  ISenate  and  House  of  Repreaentatirea  of  the  d'nited 
States  of  America  in  Vongrens  assembled,  That  the  sum  of  Ave  hundred 
thousand  dollars  is  hereby  appropriated,  out  of  any  money  in  the  Treas- 
ury not  otherwise  appropriated,  or  so  much  thereof  as  may  be  neces- 
sary, for  the  erection  of  a  lire-proof  building  for  tbe  use  of  the  I^^atioual 
Museum,  to  cover  three  hundreil  feet  square,  and  to  consist  of  two 
stnries  and  basement,  to  be  erected  under  the  direction  of  the  Regents 
of  tbe  Smithsonian  Institution,  in  accordance  with  tbe  plans  now  on  file 
with  the  Committee  ou  Public  Buildings  and  Gronnds,  on  the  south- 
western portion  of  the  grounds  of  the  Smithsonian  lustitutiou.  Said 
bnildiug  to  be  placed  west  of  the  Smitlisonian  Institntion,  leaving  a 
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roadway  between  it  and  tbe  Intter  of  not  lesR  than  forty  feet,  with  the 
north  fronton  a  line  with  theBOUtb  face  of  the  buildiDgof  the  Agricult- 
ural Dejiartmeiit  and  of  the  Smithsonian  luHtitution;  and  all  expendi- 
tarea  for  the  purpose  herein  mentioned  shall  be  audited  by  tbe  proper 
ofScers  of  the  Treasury  Iteimrtinent. 

Tbe  building,  as  proposed,  covens  the  same  area  as  tbe  present 
Maeenm,  and  is  of  the  same  gener.il  style,  so  far  as  is  consistent  with 
the  iutrmluction  of  a  second  story,  thus  affording  nearly  three  timeti  as 
much  accommodation  nnder  the  same  area  of  roof  as  the  building  now 
ia  use.  Tbe  armngenient  of  tbe  interior  of  the  proposed  uew  structure 
is,  however,  considerably  uioditicd,  as  the  result  of  the  experience  of 
seven  years'  occupation  of  the  present  building.  The  eighteen  exhi- 
bition balls  on  tbe  two  main  floors  are  completely  isolated  from  each 
other,  and  are  capable  of  subdivision  into  smaller  halls.  Tlie  lighting 
will  be  equally  as  good  as  in  the  present  building,  tbe  ventilation  will 
be  much  better,  and  in  other  iuiportant  respects  the  sanitary  arrange- 
ments will  be  far  more  satisfactory. 

A  basement  story  is  absolutely  necessary,  not  only  with  a  view  to 
promoting  the  comfort  and  health  of  visiters  and  employes,  as  well  as 
for  securing  greater  dryness  and  better  preservation  oi  tbe  specimens, 
but  also  for  the  purpose  of  providing  large  apartmcuts  for  store-rooms 
and  workshops.  These  proposed  improvements  in  arrangement  will 
not,  however,  interfere  with  tbe  possibUity  of  constructing  a  building 
which  shall  conform  in  the  essential  points  of  exterior  proportion  with 
the  main  features  ot  the  present  building. 

The  present  building  contains  about  !JO,000  square  feet  of  floor  space 
available  for  exhibition  and  storage.  The  building  proposed  will  con- 
tain about  220,000  square  feet,  Tbe  amount  of  room  for  offices  and 
laboratories  would  be  about  the  same  in  each.  The  net  area  in  tbe  new 
bnildiug  available  for*  exhibition,  storage,  and  ofllce  rooms,  as  esti- 
mated, would  be  between  5  and  6  acres. 

For  the  construction  of  the  present  Museum  Bnildiug  an  appropria- 
tion of  $250,000  was  made.  This  sum  was  supplemented  by  the  follow- 
ing special  appropriations:  $-5,000  for  steam-heating  apparatus, 
$26,000  for  marble  floors,  $12,500  for  water  and  gas  fixtures  and  elec- 
trical apparatus,  and  $1,900  for.  special  sewer  connections.  The  total 
amount  expended  on  this  building  was  therefore  $315,400,  and  it  is 
generally  admitted  that  the  cost  of  its  construction  was  considerably 
less  than  thac  of  any  other  similar  building  in  existence ;  in  fact,  per- 
haps too  cheap  to  secure  the  truest  economy. 

The  proposed  structure  can  be  erected  at  a  proportionately  smaller 
cost.  I  have  obtained  from  rexponsible  bidders,  who  are  willing  to  give 
bonds  for  the  completion  of  the  work  in  accordance  with  tbe  bids  which 
they  have  submitted,  estimates  for  the  erection  of  the  building  com- 
plete, with  steam-heating  apparatus  and  all  other  essential  appliances, 
excepting  the  electrical  equipment,  amounting  in  the  aggregate  to 
$473,000.    Thesebids,  upon  which  the  estimatesof  cost  have  been  made. 
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vere  not  competitive,  atid  it  is  possible  tliat  soinetbtug  may  be  saved 
tbroagb  competition.  It  ia,  bovevcr,  necessary  to  provide  also  for  tbe 
arcbitect's  saperinten  deuce,  aod  tbr  tbe  removal  and  recoustructioD  of 
tbe  SmitbBODian  stable,  whicb  now  occupies  tbe  site.  I  therefore  think 
it  advisable  to  make  request  for  the  sum  of  4^600,000,  in  order  that  tbese 
additional  items  and  other  coutiiigeucies  may  be  covered. 

The  plans,  though  drawn  in  tlie  limited  time  imposed,  represent  tbe 
reanlts  of  au  exhaustive  study — which  has  extended  over  several  years — 
of  plans  of  the  be«t  modern  museuut  buildings  in  Europe  and  America, 
uearly  all  of  which  have  been  personally  inspected  by  officeni  of  tbe 
SoiithsoDJan  Institution. 

It  will  be  remembered  by  the  Regents  that  neither  the  central,  por- 
tion of  the  Smithsonian  Building  nor  the  so-called  "cliai>el,"  at  its  west- 
ern extremity,  has  ever  been  made  fire-proof.  The  first  contains  valua- 
ble collections,  which  are  in  somewhat  menacing  neighborhood  to  the 
paint  shop  ontside  and  to  alcoliolic  stores  within.  Tbese  ought  to  be 
provided  for  separately,  but  tbe  repi'csentatious  made  of  the  necessity 
hare  not  yet  obtained  attention  from  Congress.  A  special  occasion 
having  arisen  which  made  it  desirable,  at  any  rate,  to  complete  the  fire- 
proofing  of  the  "  chapel,"  on  the  21st  May,  at  tbe  request  of  the  Sec- 
retaty,  Hon.  J.  S.  Morrill  reported  from  the  Committee  on  Public 
Buildings  tbe  following  bill : 


Be  it  enacted  by  the  Senate  and  Route  of  Representatives  of  the  United 
States  of  America  in  Congress  assembled.  That  for  tbe  purpose  of  making 
the  roof  of  the  Gothic  chapel  at  the  west  end  of  the  Smithsonian  Baild- 
iog  fireproof  and  for  other  purposes,  under  tbe  direction  of  the  Re- 
gents of  tbe  Smithaouian  Institution,  tbe  sum  of  seventeen  thousand 
Ave  hundred  dollars,  or  so  much  thereof  as  may  be  necessary,  is  hereby 
appropriated  out  of  any  money  in  the  Treasury  not  otherwise  appro- 
priated. 

This  bill  was  adopted  without  a  dissenting  vote  by  tbe  United  States 
Senate. 

It  was  referred  in  tbe  House  May  23,  1888,  to  tbe  Committee  on 
Public  Buildings,  but  no  report  was  made  by  the  committee.  Tbe  same 
bill  was  offered  in  tbe  Senate  on  the  28th  of  June  by  Senator  Morrill  as 
»n  amendment  reported  by  the  Senate  Committee  on  Public  Buildings 
and  Grounds  to  tbe  sundry  civil  bill.  This  was  referred  to  the  Senate 
OcmuDittee  on  Appropriations,  bat  was  not  reported  back. 

Hre-proofing  v>est  range  nf  Smithsonian  building. — In  1887  Congress 
"Hade  an  appropriation  of  $lrt,000  "  for  urgent  and  necessary  repairs  to 
centra!  and  westerii  portions  of  the  Smithsonian  Institution."* 

This  was  expended  in  removing  the  combustible  material  in  tbe  west 
range,  as  this  was  the  most  urgent  worit  reqtiii-ed.     The  contents  of 
•  SuDdrir^irii'^tT  No.  Hs,  Mareli  3,  1887 
H.  Mis.  142 2  c,„z.dbyG00g[e 
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tbis  part  of  tlie  baildiog,  consi»tiug  of  the  alcoholic  coUectious,  were 
very  iuflaminable  and  daDgerous.  The  fireproofiug  was  iutrusted  to 
Meusrs.  OIuss  and  Schulze,  architects,  from  whose  report  the  following 
acconut  of  the  work  is  taken : 

"The  reconstruction  extended  over  tbe  curtain  between  the  main 
building  and  the  west  wing,  a  building  of  CO  feet  iu  length  and  54  feet 
in  width,  with  an  adjoining  turret  containing  stairs.  It  coataioa  a 
basement  where  alcoholic  siiecimens  are  kei>t. 

"  Tbe  maiu  story  is  mostly  occupied  by  an  exhibition  hall,  exteuding 
up  into  the  roof,  with  a  clerestory.  Along  the  north  frout  was  origi- 
nally an  open  cloister,  wbicb  had  been,  for  many  years,  temporarily  fitted 
np,  by  frame- work,  forofBces. 

"  Permanent  provision  was  made  for  these  purposes,  and  a  me'zzanine 
story  formed  by  the  insertion  of  a  firivproof  upiier  floor. 

"  Besides  the  old,  rotten,  combustible  floors  Bud  roofs,  a  complicated 
system  of  decorative  hollow  columns  and  vaults,  framed  of  wooden 
scautliugs,  boards,  and  lathetl  plastering,  had  to  be  carefully  removed, 
so  as  not  to  injure  the  outside  walls,  consisting  of  a  thin  cut-stone  fac- 
ing, backed  by  ordinary  rubble-work. 

"  In  tbe  reconstruction  the  Komane^que  general  character  of  the 
building  was  preserved  with  tbe  greatest  simplicity  compatible  with 
tbe  surroundings,  and  also  made  a  necessity  by  tbe  limited  appropria- 
tion, in  conjouction  with  the  increased  cost  of  decorations  in  Are  proof 
uiat«rial8. 

"The  first  advertisement  for  bids  for  the  work  was  confined  to  what 
was  required  for  making  tbe  reconstructed  bnildiog  ready  for  occu- 
pancy; and  to  leave  desirable  but  not  absolutely  necessary  improve- 
'uieuts  aud  internal  finishings  to  any  balance  left  from  the  appropria- 
tion. 

"  Under  date  of  Juno  27,  18S7,  an  advertisement  was  issued  for  tbe 
wrought  and  cast  iron  work,  aud  the  awaul  made  to  0.  A.  Schueider's 
Sons,  of  this  city,  at  $1,S48,  the  lowest  bid  received. 

"On  July  C,  1US7,  another  advertisement  was  issued  for  cut-stone 
work,  brick-work,  fire-proofing,  metal-roofing,  lighter  ironwork,  corru- 
gated-iron lathing,  carpenter's  work,  plastering,  and  miscellaneous  work. 
There  was  no  bid  below  that  of  D.  T.  Cissel,  of  Washington,  which 
amounted  to  $9,850,  aud  was  within  the  estimates. 

"  Miscellaneous  minor  operations,  soch  as  cleaning  and  clearing  the 
building,  steam  fitting,  and  electric  work,  were  doue  by  day's  work  and 
settled  for  on  pay-rolls. 

"The  hardware  was  obtaiued  in  open  market,  by  competition  among 
the  principal  dealers  of  the  city,  on  specifications. 

"The  contractors  have  satisfactorily  and  for  the  sum.s  agreed  upon 
completed  their  work. 

"  The  cost  of  the  work  to  Juue  30, 1888,  has  been — 

Pay-rol I H  or  laborers,  carpenters,  and  8team-flCI«ra $466.30 

Ailvertisiii^,  printing,  aud  t,¥[ie-WTitiug 49. 10 

Brick  ivpacrs,  oaila,  and  lumber 61.32 

Contract  fur  iron -work  by  C,  A.  Sell  no  i  dor's  Sons 1.M8.00 

Contract  fur  mJBcoUaueoDti  work  by  U.  T,  Cigsel 9,800,00 

Hardware 7^.66 

Steam  and  water  pipM 14?.  58 

Clerli-hire..,. 27J.0O 

la.Tia.W! 

''leaving  a  balance' of  $2,230.04  for  frescoing  and  decoration  aud  com- 
pletion of  the  work." 
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The  east  room,  used  for  the  meetiog  of  the  Begeuts,  has  had  sach 
improvemeDta  made  id  ibs  veiitilatiou  as  the  defective  coDstruction  of 
the  building  in  this  respect  admitted,  and  I  have  takes  occasion  to  draw 
on  the  difiiereut  departments  of  the  Smitlisoniait  for  its  furuiture,  so 
that  this  may  recall  in  some  measure  the  various  interests  under  the 
Begents*  care. 


From  the  foundation  of  the  Institution  the  promotion  of  original  re- 
search has  been  regarded  as  one  of  its  important  functions  under  the 
gHuera>  provision  of  Smitbson's  bequest,  and  b;  encouraging  and  facili- 
tating the  discovery  of  nen*  trutlis  it  is  obvious  that  the  primar;  pur- 
pose of  the  founder — the  increase  of  know  led  gu-~cau  be  most  efficiently 
attained. 

Nataral  science  falls  into  two  great  divisions,  the  biological  and  the 
physical,  and  since  it  has  beeu  tbe  case  that  of  late  years  the  first  of 
these  lias  been  almost  exclusively  encouraged  by  tbe  Smithsonian,  it 
was  the  desire  of  the  late  Secretary,  Professor  Baird,  to  do  something 
to  restore  tbe  balance,  and  with  this  end  in  view  he  bad  made  prepara- 
tions to  secure  au  astro  physical  observatory  and  laboratory,  and  though 
these  preparations  were  interrupted  by  his  death  it  is  understood  that 
through  his  action  some  friends  of  the  Institution  have  already  offered 
to  give  tbe  means  for  the  erection  of  the  modest  structure  needed  for 
the  accommodation  of  such  a  si)ecinl  observatory.  Tbe  site  would  nec- 
essarily be  suburban,  on  account  of  the  especial  need  of  seclusion  and 
the  absence  of  tremor  in  the  soil,  such  as  is  felt  in  the  neighborhood  of 
the  streets  of  a  city. 

Ko  Hteps  have  yet  been  taken  to  secure  a  site,  but  in  view  of  tbe 
promise  of  means  for  the  building,  and  the  fact  that  the  construction  of 
the  necessary  apparatus  will  occupy  a  long  time,  I  have  ordered  sach 
of  the  essential  pieces  as  are  not  likely  to  be  ready,  even  under  these 
conditions,  till  the  building  is  prepared  to  receive  it.  With  tbe  excep- 
tion of  this  preparation  there  has  been  nothing  done  tor  the  increase 
of  knowledge  in  the  physical  branches  of  science  in  the  past  year,  but 
it  may  be  remarked  that  the  Institution  is  in  iK>ssession  of  a  certain 
amount  of  philosophical  a[>i)aratus.  This  is  formed  of  the  debris  of  its 
first  collection  {nearly  destroyed  by  the  fire)  and  of  a  certain  few  pieces 
purchased  by  Professor  Heury  in  the  later  years  of  his  life. 

There  are  also  a  number  of  historical  relics,  as  the  philosophical 
instmments  used  by  Dr.  Joseph  Priestly  and  others.  These  were  on 
exhibition  in  the  new  Museum  Building,  but  the  room  they  occupied 
being  wanted  for  other  purposes  the  collection  was  transferred  to  tbe 
Smithsonian  Building  where  tbey  were  placed  in  an  apartment  adjoining 
the  laboratory.  Arrangements  are  now  being  made  for  a  more  suit- 
able depository  and  for  the  exhibition  to  the  public  of  such  articles  of 
this  class  as  may  be  of  general  inteie»<t. 

The  InBtitntion  has  continued  to  give  an  important  impulse  to  the 
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prosecution  of  the  biological  scieuces,  bat  most  largely  ho,  indirectly 
tUrougli  the  Museum  and  Bureau  of  Ethnology. 

The  chief  research  has  beeu  under  an  arrangement  made  by  the 
late  Secretary.  Prof.  E.  D.  Cope  haa  been  engaged  during  the  en- 
tire year  in  comiileting  and  preparing  for  uublicatiou  the  results  of 
au  investigation  upon  the  reptiles  and  batrachians  of  North  America, 
which  has  been  in  progress  nnder  the  direction  of  the  lustitntion  for 
more  than  twenty  years.  The  first  part,  consistiiig  of  a  Monograph  on 
the  Batrachiaus,  has  been  handed  in  and  sent  to  the  Public  Printer,  aud 
the  work  of  printing  it  as  one  of  the  bulletins  of  the  National  ^useuni 
has  been  already  begun. 

The  expense  entailed  in  the  publication  has  beeu  uiuch  greater  than 
the  late  Secretary  anticipated,  but  I  have  felt  it  proper  to  continue  It, 
not  only  to  carry  out  a  purpose  which  had  engaged  the  interest  of  Pro- 
fessor Baird,  but  on  account  of  the  great  intrinsic  importance  aud  value 
of  the  work  itself.  No  complete  memoir  on  the  Batrachiaus  of  North 
America  has  ever  been  published;  while  the  projected  work  enters 
fully  into  questioDs  of  anatomy  and  geographical  distribution,  in  addi- 
tion to  the  customary  discussion  of  classification  and  synonymy,  and 
will  supply  a  long-felt  need  of  biologists  not  alone  in  America  but 
throughout  the  world. 

The  second  part,  relating  to  the  Reptiles,  is  in  progress,  aud  its  com- 
pletion is  promised  during  the  coming  year. 

Important  investigations  are  in  progress  at  the  hands  of  the  curators 
and  their  assistants  iu  every  department  of  the  Museum,  for  which  ref- 
erence may  be  made  to  that  portiou  of  my  report. 

EXPLOltATIONS. 

Our  fnuction  in  promoting  the  increase  of  knowledge  has  always  been 
regarded  as  including  iu  its  scope  and  object  explorations  at  distautor 
less  familiar  localities.  Though  no  special  explorations  independent  of 
those  already  undertaken  in  connection  with  the  Fish  Commission  have 
been  made  during  the  past  year,  I  am  in  hearty  accord  with  the  policy 
of  giving  such  encouragement  to  the  lines  of  investigation  heretofore 
prosecuted  in  this  respect  as  may  be  practicable  from  the  portion  of 
our  income  which  can  be  tliuii  appropriated. 

The  activity  iu  exploration  this  year  is  not  less  than  heretofore,  but 
it  has  chiefly  been  carried  on  by  the  appropriation  for  etlinological  re- 
searches. This  has  been  placed  by  law  under  your  Secretary,  who  has 
continued  the  arrangement,  in  some  sense  inherited  from  his  predeces- 
sors, nnder  which  the  direction  of  the  expenditure  has  been  lelt  almost 
wholly  within  the  discretion  of  MaJ.  J.  W.  Powell,  from  the  confidence 
lelt  equally  in  his  scientific  acquirements  as  an  ethnologist  aud  his 
known  capacity  as  an  administrator.  Tlie  usual  report  of  the  Bureau 
of  Ethnology  is  given  elsewhere. 

There  has  also  been  a  limited  amount  of  exploration  carried  on  iu  con- 
nection with  the  Museum. 
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Mr.  Bomyn  Hitcbcock,  one  of  the  curators  of  tbti  Mtiseutu,  liiis  beeu 
for  two  years  ou  leave  of  absence,  while  [wrforniiug  the  duty  of  profes- 
sor of  EDgiisb  nt  the  Uoireraity  Osaka,  Japan,  and  has  been  assisted 
as  far  ae  has  been  practicable  in  his  explorations  in  the  west  and  north 
of  the  Japanese  Archiiwlago. 

Two  of  the  geological  curators  have  explored  numerona  mineral  locali- 
ties In  connection  with  the  work  of  completing  the  sets  of  minerals  for 
distribatioD.    Their  work  is  referred  to  in  the  report  of  the  Musenm. 

Two  employes  of  the  Museum  accompanied  the  Fish  Gommisdon 
schoener  Qrampus  on  her  trip  to  the  Gnlf  of  St.  Lawrence,  for  the  par- 
pose  of  taking  advantage  of  the  opportunity,  should  any  offer,  of 
exploring  the  natural  history  of  the  islands  of  that  region,  and  par- 
ticalarly  to  make  search  for  the  remains  of  the  Great  Auk.  The; 
were  successfnt  iu  their  efforts,  obtaining  important  collections  and 
material  for  a  report  which  will  be  presented  in  connection  with  the 
work  of  the  Mosenm. 

At  the  beginning  of  the  fiscal  year  Mr.  Gharlea  E.  Townsend,  of  the 
TT.  S.  Fish  Commission,  was  engaged  in  the  joint  service  of  the  Commis- 
sion and  the  Museum  in  natural  history  exploration  in  Central  Amer- 
ica.    He  returned  iu  October,  1887. 

Ensign  A.  P.  Niblack,  U.  S.  Navy,  (for  three  years  attached  to  the 
scientific  staff  of  the  Museum,)  during  a  craiae  upon  the  coast  of  Alaska 
made  extensive  collections  and  obtained  material  for  a  report  on  the 
ethnology  of  that  region. 

TTTBLI  CATIONS. 

Classes  of  publications. — Of  the  Smithsonian  publications,  the  first 
class — both  in  priority  of  introduction  and  in  scientific  importance — is 
the  quarto  series  of  Contributions  to  Knowledge.  This  series,  numbering 
twenty-five  volumes,  was  inaugurated  forty  years  ago. 

An  early  hope  had  been  entertained  that  the  Institution  might  be 
enable*!  to  issue  one  volume  of  the  quarto  series  each  year,  bat  it  was 
soon  discovered  that  original  memoirs  of  merit,  embodying  new  acquisi- 
tions to  our  knowledge,  could  not  be  procured  at  any  such  rate.  Partly 
by  reason  of  the  rapid  growth  of  scientific  institutions  in  our  country, 
and  partly  by  reason  of  the  largely  increased  endowments  of  some  of 
them,  othei  channels  of  scientific  poblicatioo  have  been  opened,  and 
there  has  been  a  steady  redaction  both  in  the  number  of  memoirs  pre- 
sented to  this  Institutiou  for  publication  and  iu  the  nnmbers  of  these 
jndge<l  deserving  of  a  place  in  the  rauks  of  the  "  Contributions."  This 
diminution  of  fertility  is  perhaps  best  exhibited  by  the  following  table 
of  volumes  issued  during  each  successive  period  often  years: 

Daring  first  decade  {from  18i8  to  1857),  nine  volumes. 

Daring  second  decade  (ending  1867),  six  volumes. 

During  third  decade  (ending  1877),  six  volumes, 

Daring  fourth  decade  (ending  1887),  four  volumes. 
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It  may  be  stah'd  that  the  last  volitme  of  this  series  (Volame  XXT)  vas 
iBBueil  in  1885,  aud  that  otie  memoir  of  196  pages,  with  five  cbroino- 
]ithographic  plates,  "  Kesearches  upon  the  Veuoms  of  Poisonona  Ser- 
pents" (by  Dr.  S.  Weir  Mitchell  and  Dr.  Edward  T.  Reichert)  has  since 
been  published  (1886)  as  an  installment  for  Volume  xivi. 

The  aecoud  class  of  Smithsonian  publications  is  the  octavo  series  of 
MiacellaTieoug  CoVectiong,  which  was  notorganized  until  nearly  aqnarter 
of  a  centnry  later  than  the  "  (Joutrilmtions,"  the  first  volume  having 
been  published  in  1802. 

As  estimated  by  the  number  of  volumes  published  during  the  period 
of  its  existence,  now  amoautiug  to  thirty-three,  this  series  (as  was  to 
have  been  expected)  has  grown  about  twice  as  rapidly  as  the  former. 

In  addition  to  these  two  classes  of  works,  pnbliahed  at  the  expense 
of  the  Smithisonian  fund,  three  other  series  of  works  are  issued  auder 
the  direction  of  the  Institution,  the  pnblication  of  which  is  provided  for 
by  Congressional  appropriations. 

Of  these,  first  in  onler  may  be  mentioned  the  Annual  ReporU  to  Con- 
gress of  the  Board  of  Regents  of  the  Institntion,  in  accordance  with  the 
provisions  of  Revised  Statutes,  eectiou  5593,  enacting  that  the  Board 
shall  submit  to  Congress  at  each  session  thereof  a  report  of  tbe  opera- 
tions, expenditures,  and  condition  of  the  Institution.  These  are  in 
octavo  form,  and  have  gradually  increased  in  bulk  from  a  few  hnudred 
pages  to  two  thick  volumes  per  annum.  Although  printetl  by  tbe  Gen- 
eral Government,  these  reports  have  been  a  constant  and  increasing 
charge  upon  the  fhnds  of  the  Institntion,  required  by  the  preparation 
of  suitable  material  for  the  usual  apiiendix,  in  illustration  of  particular 
investigations,  or  of  the  principal  a<]vances  made  in  science.  For  a 
number  of  years  past  tbe  expenditure  for  this  purpose  has  amount«d  to 
several  thousand  dollars  for  each  year,  aud  it  has  become  a  serious 
question  whether  we  can  longer  afford  to  bear  tbe  burden.  If  Congress 
can  be  induced  to  make  a  small  appropriation  for  tbe  collection  aud 
preparation  of  information  relative  to  the  annual  progress  in  tbe  United 
States  of  scientific  discovery,  and  of  its  technological  applications,  to 
be  appended  to  the  Smithsonian  Keport,  such  a  record  would  not  only 
be  in  keeping  with  the  great  objects  of  tbis  Institution,  but  would  main- 
tain for  its  report  its  high  popular  and  educational  character  as  well  as 
promote  tbe  industrial  interests  of  our  country,  and  the  trifling  expend- 
iture would  seem  to  be  well  justified  by  the  precedents  of  similar  appro- 
priations  for  obtaining  aud  difl'using  valuable  information  through  the 
medium  of  the  Agricultural  aiid  other  official  reiwrts. 

In  tbe  original  "programme  of  organization,"  approved  by  tbe  Begeota 
December  8, 1847,  was  specified  among  the  detiiils  of  tbe  plan  for  diffus- 
ing knowledge  "  the  publication  of  a  series  of  reports  giving  an  account 
of  the  new  discoveries  in  science,  and  of  tbechanges  made  from  year  to 
year  in  all  branches  of  knowledge  not  strictly  professional."  And  it  was 
added,  "  The  reports  are  to  be  prepareil  by  collaborators  eminent  in  the 
different  branches  of  knowledge." 
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In  tbeSmitbsonian  Report  for  1854  appeared  for  the  first  time  an  "ap- 
pendix," containiag  an  accouDt  of  American  exploratiODs  for  the  years 
1853  and  1854,  by  Prof.  S.  F.  Baird ;  a  full  report  of  lectares  delivered 
before  tbe  Institntion  by  Marsh,  Brainard,  Loomis,  ChaDning,  Bced,  aud 
Rnssell ;  extracts  from  the  scientific  correspondence  of  the  lustitiition ; 
and  loiscellnneouB  papers  relating  to  American  archmology,  geology, 
etc  This  general  apjiendix  to  tbe  Annaal  Report  of  the  Regents  has 
been  regularly  continued  to  tbe  present  time  (for  more  than  the  third  of 
a  century),  and  has  served  to  bring  the  Smithsonian  Report  into  great 
popnlar  demand. 

in  the  Report  for  1880  (after  ihe  abandonment  by  tbe  pnblisbiog 
house — tbe  Harpers,  of  New  York— of  an  "Annual  Record  of  Science 
and  Indnstry  "),  a  syatematic  "  Record  of  Scientific  Progress,"  compiled 
by  various  specifilistR,  was  ma<le  the  principal  feature  of  the  general  ap- 
pendix by  my  predecesRor,  This  annual  scientific  summary,  however 
acceptable  and  however  conformable  to  the  plans  originally  laid  down, 
has  labored  under  two  very  serious  difficulties:  First,  that  from  tbe  vex- 
atious delay  of  publication  the  record  of  recent  science  lost  macb  of  its 
interest  and  valne;  and,  secondly,  that  the  expense  of  its  preparation 
(averaging  $2,500  per  annum)  has  become  more  and  more  a  tax  upon 
the  Smithsonian  income  that  could  be  but  illy  afforded.  To  this  may 
be  added  a  practical  difficulty  in  getting  all  tbe  different  summaries 
completed  at  tbe  time  of  making  up  the  general  appendix,  so  that  an 
omission  of  one  or  more  brandies  occurred  in  every  report.  Under  these 
circumstances,  it  has  become  a  serious  question  as  to  tbe  manner  in 
which  this  appendix  to  the  Report  is  to  be  maintained,  if  maintained 
at  all. 

An  additional  complication  of  the  question  may  be  referred  to,  arising 
out  of  the  construction  given  to  an  act  of  Congress  approved  August 
4, 1886,  and  since  continned  from  year  to  year,  which  prescribes  that 
beads  of  departments  "  before  transmitting  their  annnal  reports  to  Con- 
gress, the  printing  of  wbich  is  chargeable  to  this  appropriation,  shall 
cause  tbe  same  to  be  carefully  examined,  and  shall  exclude  therefrom 
all  matter  including  engravings,  maps,  drawings,  and  dlustiations,  ex- 
cept such  as  they  shall  certify  in  their  letters  transmitting  sach  reports 
to  be  necessary,  and  to  relate  entirely  to  tbe  transaction  of  public  busi- 
ness." (Statutes,  Forty-ninth  Congress,  first  session;  chapter  902, 
page  255.) 

This  restriction  has  been  held  by  the  Public  Printer  to  apply  equally 
to  the  reports  of  the  Regents  to  Congress,  wbich  are  printed  under  the 
provisions  of  this  appropriation.  This  consideration  seems  to  furnish 
an  additional  reason  for  having  the  supplementary  matter  of  the  report 
placed  under  a  special  clause  of  authorization,  for  the  avoidance  of  all 
qnestion  as  to  the  "necessity  and  entircrelation  to  thepubbcbnsiness'^ 
of  such  general  scientific  information. 

The  second  series  to  be  mentioned  under  this  head  consists  of  the 
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publications  of  tbe  U.  S.  National  Museum,  comprising  its  "Bulletins" 
ami  its  "Proceedings."  Tlie  Bulletina  of  tbe  National  Museum  were 
instituted  for  tlie  purpose  of  furuisbing  a  prompt  pablicatioa  of  origi- 
iial  deBcriptions  of  s[>eciDifns  received,  and  of  tbus  illustratiug  the 
mineral,  botauical,  zoological,  and  etbuological  collections  beloDgiog  to 
tbe  Museum.  They  couaist  of  monograpbs  on  biological  subjects,  check* 
lists,  taxonomic  systems,  etc.,  and  are  prepared  mainly  by  tbe  curators 
and  other  attaches  of  tbe  establishment.  This  series  was  commenced 
in  ISTd,  and  now  numbers  tbirty-two  Bulletins.  These  memoirs,  ttom 
their  variety  of  subject,  are  naturally  of  very  unequal  extent,  ranging 
from  fifty  to  over  one  thousaud  pages.  Collected,  they  form  nine  large- 
sized  octavo  volumes. 

The  Proceedings  of  the  National  Museum  consist  of  shorter  and  less 
elaborate  papers,  designed  to  give  early  accounts  of  its  recent  acoes- 
sioos,  or  of  freshly  acquired  facts  relating  to  natural  history,  etc,  and 
are  promptly  issued  in  single  "  signatures,"  as  soon  as  matter  suffleient 
to  fill  sisteen  pages  has  been  prepared,  tbe  date  of  issue  being  given 
on  each  signature.  These  "Proceedings"  thus  partake  of  tbe  character 
of  au  irregular  periodical,  the  numbers  of  which — continuously  paged — 
form  an  annual  volume. 

This  series  'teas  commenced  in  1S78,  and  now  extends  to  nine  annaal 
volumes,  averaging  about  (iiiO  pages,  and  illustrated  with  numerous 
wood-cut  plates.  Both  these  series  of  publications  of  the  National 
Museum  have  hitherto  been  printed  at  the  expense  of  a  fund  under  the 
authority  of  the  Interior  Department;  but  it  is  proposed  to  ask  for 
legislation  which  will  permit  them  to  be  printed  at  the  Government 
Printing  Office  on  the  requisition  of  your  secretary. 

The  third  and  last  series  to  be  mtintioued  comprises  the  annual  re- 
ports of  the  Bureau  of  Ethnology,  which  are  large-sized  volumes  of  royal 
octavo  form,  well  printed  and  well  illustrated  with  cutsand  lithographic 
plates.  These  volumes  (of  which  four  only  have  tbus  far  been  issued,  but 
of  which  the  material  for  four  more'  awaits  the  printer)  present  matter 
of  great  interest  to  the  anthropologist,  and  in  tlieir  production  reflect 
credit  upon  the  scientific  staff  of  the  Bureau  of  Ethnology. 

l>intribution  of  publications. — Since  the  diffusion  of  knowledge,  next 
to  efforts  for  its  iucrease,  is  one  of  the  principal  functions  and  daties  of 
the  Institution,  it  would  doubtless  be  desirable  if  we  could  offer  a  copy 
of  its  works  to  every  intelligent  inquirer  specially  interested  in  any 
subject  of  which  some  of  these  volumes  might  treat.  Since,  however, 
tbe  Institution  can  not  aft'onl  to  print,  in  ordinary  cases,  more  than 
from  1,250  to  1,500  copies  of  one  work,  three-fourth  s  of  which  are  required 
to  be  supplied  to  our  regular  list  of  "  correspondents,"  for  the  mainte- 
nance of  our  exchange  series,  it  has  been  found  necessary  to  restrict  the 
gratuitous  distribution  to  these,  and  to  bold  the  small  reserve,  more 
strictly  than  in  earlier  times,  for  sale  to  those  sufficiently  interested  to 
purchase  them. 

Digitized  bvGoOgIC 
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The  remarks  made  on  tbia  subject  by  tlie  first  secretary  so  ]oug  ago 
as  1S50,  are  no  less  pertinent  to-day:  "It  must  be  evideut  tbat  from  tbe 
small  portion  of  the  income  which  can  be  devoteil  to  this  object  the 
distribatioD  most  be  circumscribed.  Fifteen  hundred  copies  of  each 
memoir  have  been  printed;  but  this  number,  though  all  tbat  the  in- 
come could  furnish,  has  not  been  found  sufficient  to  meet  a  tenth  part 
of  the  demand.  It  should  be  recollected  that  though  these  memoirs 
consist  of  the  results  of  new  investigations  of  the  highest  importance  to 
tbe  well-being  of  man  in  extending  the  bounds  of  his  knowledge  of  the 
univerae  of  miud  and  matter  of  which  be  forms  a  part,  yet  they  are  not 
in  all  cases  of  such  a  character  as  to  bo  immediately  appreciated  by  tbe 
popular  miud,  and  indeed  they  are  better  adapted  to  instruct  the  teacher 
than  to  interest  the  general  reader.  They  should  therefore  be  dis- 
tributed in  such  a  way  as  most  readily  to  meet  the  eye  of  those  who 
will  make  the  best  use  of  them  in  diffusing  a  knowledge  of  their  con- 
tents." 

That  our  present  circulation,  however,  is  placed  on  a  liberal  basis, 
is  sufflcieutly  shown  by  the  published  conditions  on  which  we  are  en- 
abled still  to  offer  them  gratuitously.  This  distribution  is  made,  first, 
to  those  learned  societies  of  tbe  iirst  class  which  give  to  tbe  Institution 
in  return  complete  sets  of  their  own  publications.  Secondly,  to  colleges 
of  the  first  class  furnishing  catalogues  of  their  libraries  and  students, 
and  publications  relative  to  their  organization  aud  history.  Thirdly,  to 
public  libraries  in  this  country  having  twenty-five  thousand  volumes. 
Fourthly,  they  are  presented  in  some  cases  to  still  smaller  libraries, 
especially  if  no  other  copies  of  the  Smithsonian  publications  are  given 
in  the  same  place  and  a  large  district  would  he  otherwise  nnsupplied. 
Lastly,  to  institutions  devoted  exclusively  to  tbe  promotion  of  particular 
branches  of  knowledge,  such  of  its  publications  are  given  as  relate  to 
their  special  objects. 

These  rules  apply  chiefly  to  distribution  in  the  United  States,  Tbe 
number  sent  to  foreign  countries,  under  somewhat  different  conditions, 
is  about  tbe  same  as  that  distributed  in  this  country. 

Economy  of  publication  demanded. — lu  view  of  the  natural  expansion 
of  the  Smithsonian  operations  with  advancing  years,  with  its  resources 
fixed  to  a  rigidly  measured  income  which,  as  I  have  alreatly  observed, 
is  itself  undergoing  a  slow  depreciation  in  intrinsic  value  or  actual  pur- 
chasing power,  it  would  seem  that  some  cnrtftilmeut  will  be  necessary 
in  tbe  appropriations  for  prepiiringand  printing  the  works  tbat  may  be 
offered.  In  looking  to  see  in  what  direction  this  economy  may  be 
most  advantageonsly  exercised  it  has  seemed  to  me  that  a  more  critical 
supervision  over  the  series  of  "Miscellaneous  Collections"  might  be 
adopted  so  as  to  limit  it  to  works  of  a  more  general  interest  or  of 
a  higher  scientific  value.  This  series  already  extending  (as  above 
stated)  to  thirty-three  volumes,  has  included  a  number  of  tbe  Museum 
Bulletins  and  Proceedings  as  well  as  tbe  proceedings  of  several  scien- 
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tific  societies  establisbei)  in  tbis  city.  In  the  inr»ncy  of  Uie  Pbilosoi>h- 
ical,  the  Anthropological,  ami  the  Biological  Societies  of  Washinftton, 
tbia  form  of  patronage  appeared  to  be  a  very  proper  metho<l  of  pro- 
moting the  iiicreace  and  diffusion  of  knowledge.  But  now  that  tbese 
societies  are  well  established  on  a  permanent  basia,  with  a  large  mem- 
bership for  each,  such  a  support  appears  to  be  less  re<]uired.  In  like 
manner  the  publications  of  tlielfational  Museum  being  provided  for  by 
a  Cougreasioiial  appropriation,  this  Institntfon  may  well  relinquish  the 
expense  of  any  reissue  of  them,  while  still  employing  its  exchange 
service  for  the  gratuitous  transmission  of  such  copies  of  the  "BoUe- 
tina"  and  "  Proceedings"  as  may  be  intrusted  to  its  care.  Thns  far 
eight  volumes  of  the  Miscellaneona  Collections  have  been  occnpied 
with  these  issnes,  to  wit:  Volumes  xin,  xix,  xxii,  xxiii,  and  xxiv, 
witli  the  publications  of  the  National  Mnaenni;  and  Volumes  xx, 
.  XXV,  and  xxxiii,  with  those  of  the  societies  named.  I  propose  to 
discard  these  from  the  series  in  the  future  am)  to  mako  such  other 
restrictions  as  may  seem  judicious  under  present  conditions.  In  con- 
nection with  this  I  have  had  in  mind  the  renewal  of  an  cxi>erimenfc 
made  by  your  flrst  secretary  of  plaeing  (in  certain  exceptional  cases) 
the  excess  of  copies  beyond  those  regularly  distribnted,  in  the  hands  of 
a  publisher. 

With  reganl  to  the  quarto  series  of  Smithsonian  Contributions  to 
Knowledge  there  will  probably  be  no  occasion  to  suggest  any  change, 
at  least  for  the  present. 

THE  SMITHSONIAN  EXCHANGK  SYSTEM. 

The  "  diffusion  of  knowledge  among  men,"  which,  next  to  its  "  in- 
crease," ia  tlie  reason  for  the  existence  of  this  [nstitutioii,  has  been,  ever 
since  its  foundation,  largely  carried  out  by  means  of  the  exchange  sys- 
tem, under  which  all  knowledge,  but  especially  new  knowledge,  aa  em- 
bodied in  scientific  and  other  literature,  is  disseminated  by  the  gratn- 
itous  efforts  of  the  Smitlisonian. 

The  system  of  exchanges,  even  in  its  present  condition,  involved  in 
1S86-'S7,  the  shipping  of  about  ten  thousand  domestic  and  over  forty 
thousand  foreign  packages  of  books,  and  thia  has  been  increased  to  over 
twelve  thousand  <lomestic  and  sixty-two  thousand  foreign  packages  by 
the  operations  of  the  past  year. 

Before  the  writer's  connection  with  the  Smitiisonian  Institution  he 
had  abundant  opportunity  to  know  that  the  regard  and  coulidence  in 
which  it  ia  held  by  all  scientific  men  did  not  prevent  a  then  general  rec- 
ognition of  the  fact  that  its  exchange  system  did  not  work  tlie  benefits 
contemplated,  in  that  it  toitk  a  time  which  ordinarily  seemed  excessive 
to  send  a  package  to  Europe  or  to  get  one  in  return. 

The  writer  having  been  assigned  to  the  charge  of  exchanges  on  his 
first  connection  with  the  Institution  as  Assistant  Secretary,  gave  early 
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sttentioD  to  tbis  subject.  Tb«  result  of  liis  iuvt'stifiatiou  appears  to 
ebow  tbat  the  reproach  for  delay  was  tben  well  fonmleil,  but  that  the 
blame  did  not  lie  at  tbe  door  of  the  Itistitutiou,  nbicb  did  not,  and  does 
not,  possess  tbe  means  to  efSciently  fiiltill  the  taBks  now  imposed  upon 
it.  He  hopes  some  improvement  bas  already  been  effected  ;  bnt  niucli 
doubtlees  remains  to  be  done. 

Id  tbe  early  period  of  tbe  history  of  tbe  escbanges  nearly  all  trans- 
portatiOD  was  slow,  but  if  it  took  the  Smitbsonian  two  or  three  mouths 
to  send  a  package  to  Europe  and  as  much  to  bring  it  back,  it  took  tbe 
private  individnal  tbe  same  time.  Tbe  early  steam-sbip  lines,  then  or  a 
little  later,  generously  aided  the  Smithsonian  plan  by  giving  the  ex- 
changes free  transportation,  a  privilege  which  the  Institution  has  often 
used,  bat  now  that  rapid  transportation  is  geueral,  does  not  wish  to 
abuse  by  making  a  reqnest  that  such  compantes  Hliouhl  continue  to 
transport  the  whole  of  its  greatly  increased  freight  without  charge. 

There  is  another  reason  why  they  should  iiot  be  requested  to  do  so 
ID  the  fact  that  the  character  of  the  freight  the  exchange  department 
sends  has  changed,  as  the  greater  part  of  it  is  now  tbe  property  of  the 
nation,  and  if  the  General  tiovernment  desires  tbis  to  go  by  rapid  transit, 
it  is  certainly  able  to  pay  for  it.  As  Congress  does  not  pay  for  rapid 
transit,  it  is  a  reasonable  conclusion  that  it  does  not  desire  it,  but  it 
may  be  doubted  whether  either  the  extent  of  thn  actual  use  of  tbe 
Sroithsonian  exchanges  by  the  Government  or  the  degree  of  <lcl[iy  of 
goveromental  business  is  nudorstood. 

To  bring  the  facts  in  the  case  to  mind  let  me  recall,  first,  that  the 
origioal  exchange  system  commenced  in  1HJ6,  and,  second,  that  after 
twenty  years  of  useful  work  exclusively  in  the  interests  of  knowledge, 
an  entirely  new  dnty  was  imposed  upon  it  by  the  act  of  March,  1867, 
which  established  the  International  Exchange  of  Governmeut  Publica- 
tions and  made  tbe  Smithsonian  Institution  the  agency  for  this  ex- 
change, giving  it  for  distribution  GO  copies  of  all  documents  printed 
by  order  of  eilher  bouse  of  Congress,  00  a^lditional  copies  of  all  docu- 
ments printed  in  excess  of  the  usual  uumber,  together  with  HO  of  each 
publication  issued  by  any  Department  or  Bureau  of  the  Goverument; 
while  the  resolution  of  July  25,  I8G8,  makes  it  obligatory  upon  tbe  De- 
partments to  furnish  50  copies  of  each  publication  issued  by  them, 
wherever  printed. 

Accordingly,  of  late  years,  there  has  been  added  to  the  primitive 
Smithsonian  exchange  system  and  merged  with  it  the  additional  feature 
of  carrying  tbe  Government's  exchanges. 

The  Institution  possessed  unequaled  experience  and  facilities  for 
such  work,  and  though  the  new  class  of  boohs  brought  to  its  exchange 
department  was  partly  foreign  to  its  original  object,  the  propriety  of 
its  assuming  such  a  service,  if  tbe  Government's  interests  could  be  pro- 
moted by  this  experience,  is  evident.    It  certainly,  however,  was  not 
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to  have  beeu  auticipated  that  tbe  IiisUtntion  sbouUi  conduct  a  purely 
adminiBtrative  work  for  the  General  Government  out  of  its  private 
funds,  as  it  appears  to  have  done  for  thirteen  years  from  1868  to  1881, 
when  the  first  appropriation  of  JSiOOO  was  made  by  Congress."  If  we 
look  back  to  the  comineuceuientof  tbe  Government  system  we  find  that 
ap  tolSSO,  inclusive,  the  Smithsonian  had  paid  $92,386.29  for  exchanges, 
of  which  it  is  estimated  that  more  than  two-thirds  were  on  Government 
accoant,  for  which  the  Government  paid  nothing  whatever.  Subse- 
quently to  1880,  as  the  foot-note  more  exactly  shows,  the  service  has  cost 
196,065.85,  for  which  the  Government  has  paid  $57,500,  leaving-nearly 
$30,000  of  the  cost  to  be  borne  by  the  Smithsonian  Institution,  and  this 
exclusive  of  the  rent  of  tbe  rooms,  which  represents  about  $3,000  a 
year  more. 

All  excbauges  are  now  conducted  by  Government,  bnt  here  "Govern- 
mental "  signifies  all  publications  received  from  or  for  any  bureau  or  office 
of  this  or  any  Government,  and  "Miscellaneous"  all  others.t 

It  would  appear  that  there  is  no  doubt  that  in  the  intent  of  Congress, 
as  expressed  in  the  act  of  1881,  these  appropriations  should  now  be  ap- 
plied indifierently  to  all  exchanges,  whether  to  those  which  it  under- 
takes for  the  Congressional  publications,  for  tliose  of  governmental 
bureaos,  or  for  other  literary  and  scientific  objects ;  but  the  amount  as- 
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tlTnder  the  clnmifi cation  which  bos  prevailed  heretoforu  the  puUlii^itiona  pawinx 
throQf^h  tLo  eichange  office  biive  been  divided  into  " official"  and  "literary  and 
Bcientifio,"  meaDiDg  by  the  formeT  desijcDation  onlf  the  piiblicaCiuDS  famished  by 
the  Public  Printer  for  distribution  anioiig  the  national  libraries  of  the  Goveromenta 
participating  in  the  international  exchaugus,  and  including;  in  the  latter  all  of  the 
pDblicalioQB  sent  or  received  by  the  bureans  of  this  Oovernment  io  direct  ex- 
changa  with  Uie  bnreans  of  otheis,  and  for  tbe  benefit  of  tbe  boroan  libraries.  The 
closaiBoatiou  appears  to  be  misleadinK,  since  this  lattor  subdivision  of  the  eichaogea 
is  quite  as  strictly  official,  or  for  the  scrrico  of  the  Govemmniit,  as  tbe  former.  1 
Uave  therefore  directed  that  hereafter  all  publications  issued  or  received  by  the  Gov- 
erotnent,  whelber  by  legislative,  judicial,  or  Executive  authority,  shall  be  desig- 
nated as  "  Go vorn mental,"  and  all  others  h  "MiscellanooDs," 
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BigDed  ia  inadeqaate  for  tbe  i>roper  conduct  even  of  the  foroier,  as  has 
jost  been  showo.* 

Having  been  assigned  to  tbe  charge  of  the  international  exchanges 
when  Aasistant  Secretary,  tbe  writer  has  always  taken  particular  inter- 
est in  this  part  of  the  work  of  tbe  Institatiou  ;  bat  so  far  as  its  success 
depentls  upon  the  provision  by  Congress  of  the  indispensable  means  to 
meet  tbe  expenses  which  it  has  just  been  shown  that  tbe  Government 
coimection  has  made  needful,  bis  labors  have  beeu  bnt  partially  suc- 
cessful. The  department  of  exchanges,  however,  has  continued  to  be 
the  object  of  more  than  usual  attention,  first  ojider  the  immediate  care 
of  the  writer,  and  later  under  that  of  Dr.  J.  H.  Kidder,  appointed  cnra- 
tor  of  laboratory  and  exchanges  on  the  19tb  of  March,  1S8S. 

It  has  beeu  remarked  that  tbe  present  system  is  unsatisfactory  because 
of  the  delay  involved,  while  it  will  shortly  be  shown  that  the  expenses 
of  shipment  by  a  prompt  and  efficiently  conducted  system  would  be  sub- 
stantially the  sameper  ton  of  freight  as  by  tbe  present  inefficient  and  slow 
one,  which  is  largely  carried  on  by  what  might  be  called  the  charity  of 
the  transportation  lines.  Unsatisfactory  as  is  the  service,  however,  and 
necessarily  condacted  as  it  is  (under  thd  present  appropriations)  in  a 
manner  prejudicial  to  every  interest  concerned  with  it,  these  appropria- 
tions do  not,  as  we  have  seen,  meet  all  the  inevitable  expenditures,  and 
the  deficiency  stilt  continues  to  be  met  from  the  proper  funds  of  the 
Institution. 

Tbe  expense  for  tbe  service  for  this  flscal  year  has  been  tl5,113.7S, 
of  which  sum  $12,000  were  voted  by  Congress  and  $205,75  were  re- 
funded by  tbe  Patent  Ofilce,  Signal  Office,  and  a  correspondent  in 
South  America,  leaving  a  net  deficit  of  $2,908,  paid  by  the  Smithsonian 
fund.  lu  the  coming  fiscal  year,  at  tbe  present  rate  of  expenditure, 
tbe  cost  will  be  $16,050,  making  no  allowance  for  the  usual  annual  in- 
crease in  the  quantity  of  business  or  for  increased  salaries  of  employes. 
The  domestic  exchanges,  it  will  be  understood,  form  no  part  of  this 
estiidate.  Finally,  it  should  be  stated  that  nearly  every  department  of 
tbe  Government  has  some  small  appropriation  to  partially  cover  serv- 
ices which  should  bo  gratuitously  rendered. 

Becurriug  now  to  one  of  the  eflectsof  this  insufficient  appropriation, 
the  writer  repeats  that  there  are  too  many  and  too  great  delays  in  tbe 
transit  of  packages  sent  by  the  iuteruatioual  exchanges.  These  delays 
do  not  occur  in  the  office  at  Washington,  nor  in  those  of  the  agents  of 
the  Institution  at  Loudon  and  Leipzig.  They  are  due,  broadly  speak- 
ing, to  the  £tct  just  stated  that  the  lustitution  has  not  the  means  to 

*  The  «ct  approved  in  1682  reads,  "  For  expeD8«8  of  llie  intematiooftl  aicbaDgu  be- 
tween tbe  UDit«d  States  and  foreign  oonntriea,  in  accordance  with  th«  Paris  conven. 
tionofl8T7;"  and  thin  wording  is  repeated  in  I8bJ,  Although  the  phrase  referriug 
to  the  Paris  convention  was  aftorwanla  dropped  from  the  law,  tbere  noenis  Ui  be  no 
donbt  that  it  has  fiseil  its  moaning,  since  tlic  point  liiis  lieun  raised  more  tban  once 
by  tbe  accounting  vQicen  of  the  'frcaaury,  mid  so  decided. 
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pay  ft>r  rapid  transit  od  laud  or  sea,  and  tbat  for  wbat  it  obtains  on  the 
latter  it  is  dependent  upon  tbe  courtesy  of  several  ocean  steam-ship 
companies,  with  tbe  natural  result  that  tbe  free  freight  is  often  delayed 
to  make  room  for  that  which  is  paid  for.*  A  subordinate  cause,  how- 
ever, lies  in  tbe  apathy  or  iudifTereuce,  or  possible  insufficient  clerical 
force,  of  most  of  tbe  foreign-exchange  bureaus. 

lu  a  recent  test  case  parcels  shipped  on  the  same  day  to  London, 
Leipzig,  and  Paris,  with  letters  retiuesting  immediate  notification  of 
receipt,  were  acknowledged  by  the  agents  of  the  Institution  at  London 
on  tbe  fourteeutb  day,  af  Leipzig  on  tbe  fifteenth,  and  by  tbe  Bureau 
des  Gchauges  at  Paris  on  the  fortieth  day. 

In  tbe  hope  of  insuring  a  regular  and  cer^in  ocean-steamer  service, 
1  requested,  on  the  30tb  of  il&y  last,  through  the  honorable  Secretary 
of  the  Treasury,  an  increase  in  tbe  appropriation  for  the  fiscal  year 
18SS-'S9  to  $27,050,  based  upou  a  careful  consideration  of  the  cost  of 
"fast  freight"  at  the  ordinary  commercial  rates  aud  upon  the  quantity 
of  material  which  past  experience  has  made  probable. 

The  following  brief  statement  wil  give  the  essential  facts  on  which 
the  application  was  ))ased. 

It  should  bo  premised  that  only  about  one-third  of  the  Uovemment's 
publications  are  actually  received  from  the  office  of  the  Public  Printer 
and  elsewhere,  for  transmission  abroad,  aud  that  while  special  appli- 
cation on  our  part  might  call  out  the  remainder,  we  can  not  nnder- 
take  to  do  this  while  only  partly  paid  the  actual  outlay  for  the  portion 
we  carry  already,  while  a  sufdcient  appropriation  to  justify  the  employ* 
meat  of  a  special  exchange  ageut  in  Europe,  as  has  beeu  frequently  and 
earnestly  recommended  by  the  Librarian  of  Congress,  would  bring  back 
in  return  probably  about  eight  times  what  we  now  receive.  Accord- 
ingly, iu  the  subjoined  estimate  of  what  should  be  done,  if  Congress 
paid  the  actual  cost  of  efficient  service  (the  services  of  the  officers  of 
this  Institution  being  given  without  charge),  more  packages  appear 
under  the  now  plau  than  under  tbe  old. 

'A  Hhipiaeut  aent  from  Rome  in  Docemliur,  Itj'j?,  Tur  uxample,  lay  at  Naples  until 
tlio  latter  part  of  March,  lyes,  before  tlie  steam-ship  compaoy  forwarded  it. 
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titatemeat  of  erchanget  during  the  JUcal  year  ended  June  30, 1887,  to^etker 
icith  eslimateii  for  proposed  neic  departure. 
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question,  to  enlitit  liis  eervices  as  a  coadjutor  Ity  obttiining  from  him 
a  list  of  the  imblicatiuus  uot  actually  on  uur  records  wLicli  would  be 
most  desirable  in  bis  owu  department. 

Medicine  was  omitted,  but  Belles  Lettres,  HiHtory,  Law,  Fine  Arts, 
and,  in  fact.  Theology  are  evidently  to  be  considert'd  even  in  a  parely 
scieuti&c  list,  at  least  iso  far  as  they  illustnUu  anthropology. 

Periodicals  devoted  to  science  in  its  more  restricted  interpretation 
generally  fall  under  one  of  two  great  divisions : 

First,  those  connected  with  the  biological,  and  second,  those  connected 
with  the  physical,  sciences. 

As  tbe  former  are  represented  by  many  distiugnished  speciatistn 
connected  with  tbe  Smithsonian  Institution  as  curators  in  the  Museam 
there  was  at  first  prepared  a  circular  letter  (Appendix  IV]  to  these  bio- 
logical curators,  re4iuestiug  them  to  furnish — 

(1 )  "A  iist  of  those  periodicals,  whether  transactions  of  societies  or 
otherwise,  which  were  deemed  most  nearly  indisivensable  to  their  re- 
spective departments ;  "  and 

(2)  "  A  list  of  recent  serials,  whether  transactions  or  otherwise,  of 
interest  in  connection  with  the  special  investigations  of  the  curators* 
even  if  not  exclusively  devoted  to  them. " 

Pending  the  replies,  which  related  almost  altogether  to  biology,  tbe 
writer  himself  prepared  a  list  of  the  main  divisions  and  sabdivisions  of 
physical  science  meant,  with  the  preceding  exceptions,  to  represent 
every  department  of  knowledge  outside  of  the  biological  sciences. 

This  list  was  submitted  in  April  to  Professors  F,  A.  P.  Barnard, 
Samuel  II.  Scudder,  and  H.  Carrington  Bolton,  with  the  requests — 

First.  "To  examine  tbe  list  and  see  whether  these  headings  them- 
selves are  judiciously  chosen ; "  and 

Next.  ''To  indicate  the  names  of  tbe  two  moat  fitting  persons,  under 
each  head,  to  give  a^lvice  as  to  the  periodicals  belonging  lo  their  re- 
spective departments."  The  list  was  also  submitted  to  the  Hon.  A.  R. 
Si>o£ford,  Librariau  of  Congress,  and  Mr.  William  J.  Rbei's,  the  Chief 
Clerk  of  the  Smithsouiau  Institution. 

A  full  list  of  the  names  of  eminent  specialists  who  could  advise  in  each 
branch  having  been  thus  obtained,  and  the  classification  of  subjects 
having  been  determined  in  the  manner  above  indicated,  circuhir  letters 
(in  three  forms)  were  forwiirded  on  the  9th  of  May,  1887.  A  third  or 
snpplementary  circular  (in  two  forms)  was  mailed  on  the  I5th  of  June, 
1887.  One  of  these,  which  willi  ndicate  the  general  character  of  all,  is 
given  in  Appendix  TV. 

The  circular  letter  of  March  10,  sent  t^)  twenty-six  curators  of  the  Na- 
tional Museum,  was  responded  loby  twenty-two  curators,  among  whom 
Prof.  L.  F.  Ward  wa.s  pre-eminent  fijr  the  extent  and  cliiiracter  of  the 
lists  of  periodicals  specified  {^!>2  titles). 

Of  tbe  circulars  of  May  9  and  June  15,  1887,  271  copies  were  sent  out 


.izoj.vCoOgIc 


EEPOBT   OF    THE    SECRETAEY.  35 

and  163  replies  received,  among  which  those  of  the  following  deserre 
special  mention  for  completeness  of  listij  furuished: 

Titles. 

Prof.  Richard  Ely BOS 

E.  J.  Forqabar,  aaaiBlAul  librariau  Pat«ut  OtHco 701 

W.  H.  Wah!,  secretary  Fraukliu  luBtiliitB 542 

Prof.  WiUiftDi  Libbey,  jr 183 

Mr.  JuBtJD  WiU8or 157 

Maj.  J.  W.  PoweU U7 

Hon.  A.  R.  Spofford 113 

The  result  of  the  iuqairy  was  to  bring  in  5,730  names,  of  which,  after 
deducting  those  found  on  more  than  one  list,  3,5U4  indei>endeDt  titles 
ramHJD  i  but  of  these,  as  will  appear,  a  considerable  portion  was  on  oar 
IJBt  already.  It  may  be  interesting,  however,  to  notice  how  these  titles 
are  distributed  throughout  the  world,  the  little  tables  in  the  footnote' 
giving  incidentally  an  interesting  exposition  of  the  avtiviiies  of  different 
peoples  as  well  as  of  diffei-ent  professions  in  this  direction. 

'Gtographical  aiTangemenl  of  Ihc  numbrn  of  IUIck  and  rc/rrencea  receirwl  in  rqjij  U> 
the  "Circular  for  the  incr«ote  of  Ike  Smillitoiiian  LibraTj/." 
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The  second  list*  subjoiued  ia  a  sobject  index,  and  is  also  not  wtCheat 
iaterest.  ' 

It  is  a  striking  testimony  to  the  complexity  of  modern  Bcieaoe  that 
when  a  number  of  its  representatives  are  asked  to  indicate  the  inde- 
pendent periodicats,  desirable  in  their  opinion  for  its  study,  these  iieri* 
odicals  (each  representing  monthly  contribatioiis  of  uamerous  origiuut 
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articles)  are  found  to  reach  tbe  ciiormotm  imiiiber  of  3,594;  aiid  yet 
these  by  no  meaDs  comitrise,  as  it  will  be  seeu,  all  that  tbe  Smitheoiiiau 
lists  coiitaiu. 

Five  thousand  seven  Imndred  and  thirty  names  were  iu  fact  received, 
but  many  of  these  were  duplicates,  after  striking  out  which,  3,594  titles 
remain,  and  a  carefnl  investigation  by  Mr.  Bochmer,  then  iu  charge  of 
exchanges,  shows  that  of  these,  2,328  were  foreign,  and  1,266  vere 
domestic ;  and  that  of  the  foreign  titles  but  7J)2  were  on  our  old  lists. 
As  regards  theAe  latter,  then,  the  final  result  of  the  inquiry  is  the  nearly 
trebling  of  our  foreign  lists  by  adding  to  them  1,536  new  titles  (con- 
sisting largely  of  periodicals  begun  in  tbe  past  twelve  or  fifteen  years), 
and  this  list  will  be  used  by  the  library  in  obtaining,  so  far  as  possible, 
tbe  iieriodicals  themselves. 


Chiefly  through  its  exchange  system,  the  Smithsonian  had  in  1865 
accnmnlated  about  forty  tbonsnnd  volumes,  largely  pnblications  of 
learned  societies,  containing  the  record  of  the  actual  progress  of  the 
world  in  all  that  pertains  to  the  mental  and  physical  development  of 
tbe  human  family,  and  affonling  the  means  of  tracing  tbe  history  of  at 
least  every  branch  of  positive  science  since  tbe  days  of  revival  of  let- 
ters nntil  the  present  time.* 

These  books,  in  many  cases  presents  from  old  European  libraries, 
and  not  to  be  obtained  by  purchase,  formed  even  then  one  of  the  best 
collections  of  the  kind  in  tbe  world. 

The  danger  incurred  from  the  Ore  of  that  year,  and  the  fact  that  the 
greater  portion  of  these  volumes,  being  untwund  and  crowded  into  in- 
sufHcieot  space,  could  not  be  readily  consnlted,  while  the  expense  to 
be  incurred  for  this  binding,  enlarged  room,  and  other  purposes  con- 
nected with  their  use  threatened  to  grow  beyond  the  means  of  tbe  In- 
stitntioD,  appear  to  have  been  the  moving  causes  which  determined  tbe 
Begents  to  accept  an  arrangement  by  which  Congress  was  to  place  the 
Smithsonian  Library  with  its  own  in  the  Oapitol,  subject  lo  the  right  of 
tbe  Regents  to  withdraw  the  books  on  piiyiug  the  charges  of  binding, 
etc.  Owing  to  the  same  causes  (which  have  affected  the  Library  of 
Congress  itself)  these  principal  conditions,  except  as  regards  tbeir 
custody  in  a  fire  proof  building,  have  never  been  fulfilled. 

The  books  are  still  deposited  chie&y  in  the  Capitol,  but  though  they 
have  now  accumulated  from  40,000  to  fully  250,000  volumes  and  parts 
of  volumes,  and  form  without  doubt  tbe  most  valuable  collection  of  the 
kind  in  existence,  they  not  only  remain  unbound,  but  in  a  far  more 
crowded  and  inaccessible  condition  than  they  were  before  the  transfer. 
It  is  hardly  necessary  to  add  that  these  facts  are  deplored  by  no  one 
more  than  by  the  present  efficient  Librarian  of  Congress,  who  would.  I 
am  confident,  gladly  give,  as  far  as  it  lies  in  his  power,  effect  to  any  ex- 
'  See  SuiitbBouiaD  Report  of  1H67. 
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pressiOD  of  the  wisb  of  tlie  Begentfi  tlint  in  tlio  new  building  a  hall  or 
balls  wortliy  of  this  really  magnificent  collection  of  u  quarter  of  a  mill- 
iou  titles  bbonld  be  exclUKively  devoted  to  it,  under  the  name  of  the 
"  Saiitbsoniiiu  Halls  ",  or  iu  any  such  other  method  as  may  i>oint  it  out 
as  an  aequisition  of  national  importance  dae  to  the  Institntion  Doder 
the  Regents'  care. 

It  will  be  remembered  that  a  Bioall  portion  of  these  volames,  repre- 
senting in  mimber  something  tike  one-twentieth  of  the  whole,  is  ordi- 
narily retained  for  coDsnItiition  in  the  National  Museum. 

A  certain  limited  number  of  Ixraks,  chiefly  of  works  of  reference, 
obtained  by  parchase  from  the  Smithsonian  fund,  is  kept  in  the  Smith- 
sonian bnildiug,  under  the  titles  of  "The  Secretary's  Library"  and 
"  Editor's  Library." 

With  these  exceptions,  it  will  be  understood  thnt  a  large  part  of  the 
Smithsouiaii  exchange  system,  and  a  considerable  portion  of  the  best 
rooms  in  the  main  building  of  the  Smithsonian,  continue  to  be  given  to 
this  portion  of  the  Library  of  Congress  without  any  return. 

On  April  1,  1887,  upon  the  resignation  of  Miss  J.  A.  Turner,  who  bad 
for  many  years  performed  the  duties  of  librarian  with  the  greatest  dili- 
gence and  faithfulness,  the  provisions  for  the  care  of  the  books  supplietl 
to  the  Congressional  Library  were  reorganized  under  the  regulations 
which  I  had  prepared  upon  my  appointment  as  assistant  secretary.* 
Mr.  John  Murdoch,  formerly  assistant  librarian  in  the  National  Mn- 
seum,  was  appointed  librarian  in  Miss  Turner's  place,  and  was  also 
given  the  charge  of  the  collection  of  books  kept  in  the  Museum  as  a 
working  library  for  the  use  of  the  curators  and  other  officers. 

A  force  of  three  clerks  was  detailed  to  report  to  the  librarian,  in 
order  to  enable  bim  to  carry  ont  the  new  regulations,  which  require 
greater  promptness  in  disiiosingof  accessions  than  it  was  possible  to 
effect  when  one  person  alone  was  employed  on  this  work.  All  acces- 
sions received  during  any  week  must  now  be  completely  recorded  ami 
ready  for  a  fioal  disposition  to  be  made  of  them  on  the  Saturday  of  the 
same  week.  All  accessions,  as  heretofore,  except  the  comparatively 
few  retained  for  use  at  the  Institution,  and  certain  medical  publications 
which  are  specially  loaned  to  the  library  of  the  Surgeon-General's  Office, 
U.  S.  Army,  are  sent  to  the  Library  of  Congress. 

Publications  retained  for  the  use  of  the  Institution  must,  under  the 
regulations,  be  entered  and  ready  for  use  within  twenty-four  hours 
fh>m  the  time  they  are  received. 

A  "full  entry"  of  any  publication,  according  to  the  regolations,  is 
"  to  consist  of  both  a  day-book  and  a  ledger  account  entry." 

The  day-book  is  simply  a  continuation  of  the  old  Smithsonian  recoi-d 
of  accessions,  in  which  the  running  numbers  reached  on  June  30, 1888, 
182,059.  The  ledger  account  is  supplementary  to  the  manuscript  cata- 
logue in  thirteen  large  Imund  volumes,  ealh'd  *'  Publications  of  I^^rned 
*  Tliew  r^'Ulationp  are  given  iu  Apiieudix  V. 
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Societies,  Periodicalft,  vtf.,  in  tiie  Library  of  Hip  HtnitUsoiiiau  Institii 
tiou,"  whicli  wa8v<jJii|rli'U^  up  lu  Aiiril  I,  l'S-S7.  TIk'  iikw  I'eeui'il  i:j  keiit 
oil  large  tsurdt),  oiiv  lor  lmiIi  iji^iituliouor  inilividuul  Troiii  wboin  the  lu- 
atitatioii  bas  received  any  piibiitiatton,  niiil  on  uacb  card  is  entered  tbe 
title  of  everytbiug  received  I'roiu  tlie  ]>er60n  or  iiistitutiuti  wbose  uaino 
ti|>(>ear8  at  tbe  liciul  of  the  Ciird,  caub  marked  witli  its  accession  or 
"day  book"  number,  by  means  of  wliicb  reference  can  lie  ma«1e  to  tlie 
"day-book"  for  furtber  imrticulara.  These  cards  are  now  arranged 
alphabetically  by  tlie  name  of  Ibu  douor'H  residence. 

These  regulations  have  beeu  carried  out  witlioiit  failure  since  the  re- 
organization of  tbe  library,  thoggb  there  have  been  weeks  when,  owing 
to  the  arrival  of  large  iuvoices  through  the  department  of  foreign  ex- 
changes, the  librarian  and  bis  clerks  have  been  hard  pressed  to  com- 
plete the  work  in  the  time  si>ccified.  Upwards  of  Hve  hundred  acces- 
sions have  been  recorde*)  in  a  single  week. 

The  books  deatiuetl  for  tlie  Library  of  Congress  arc  sent  regnlarly  on 
Monday  of  each  week,  and  it  is  impossible  for  pnblicat ions  to  l>e  delayed 
at  tbe  Institntion  for  the  length  of  time  whieh  was  frequently  unavoid- 
able under  the  former  arraugeiuents.  It  is,  however,  to  be  regretted 
that  tbe  Librarian  of  Gougreii.s  is  unable  to  take  ad%'antage  of  the  in- 
creased promptness  of  the  SmithHonian  library  administration.  Owing, 
as  I  am  informed,  to  the  pressure  of  copyright  work  aud  the  over- 
crowded condition  of  the  present  quarters  of  the  Library,  tbe  chests 
sent  np  from  the  institution  frequeutly  lie  for  mouths  uuoi)ened,  sothat 
their  contents  are  inaccessible  to  rea<)ers. 

This  IS  the  more  to  bo  regretted  as,  on  acconat  of  tbe  limited  space 
at  the  disposal  of  the  lustitutioii  for  keeping  books  and  jieriodicals,  only 
the  most  important  publications  can  be  retained  for  use  here. 

The  books  thus  retained  for  am  at  the  Institntion  form  part  of  the 
Natioual  Museum  library  {the  rest  of  which  consists  of  such  publica- 
tions as  are  donated  directly  to  the  Museum  or  purchased  from  the 
Maseum  appropriation  for  the  use  of  its  curators),  and  are  loaned  under 
certain  necessary  conditions  to  the  officers  of  tbe  Smithsonian  Institu- 
tion, the  Smithsonian  editor,  the  scientific  staff  of  the  Museum,  and 
sncli  persons  as  are  authorized  to  borrow  books  liy  sitecial  written  per* 
mission  from  one  of  tbe  officers  of  the  Smithsonian  Institution. 

How  important  these  contributions  from  the  Smithsonian  accessions 
are  to  the  Museum  library  may  be  seen  from  the  fact  that  out  of  the 
0,Oisi  accessions  to  tbe  Museum  library  (including  parts  of  regular 
serials)  during  the  fiscal  year,  3,U15,  or  a  trillo  more  than  50  i>er  cent., 
were  from  this  source. 

From  lack  of  space  in  the  Museum  library  it  had  been  practically 
nnpn.ssible  to  provide  for  the  proper  display  of  new  accessions  to  the 
library,  and  e^iiecially  of  tlie  current  numliers  of  periodicals.  At  my 
direction,  therefore,  tbe  librarian  prepared  plans  for  a  reading-room  in 
the  Smilbsonian  Building.    This  room  wjis  opened  to  readers  iu  the 
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tatter  p»rt  of  April,  ISH7,  ami  has  riMnained  in  active  use  since  then 
It  now  coaluiits  tlic  viirrulit  immbent  of  twu  liuiidretl  and  xixty-five  ne- 
riaJK,  embracing  most  of  the  chief  scientific  aud  technical  publications, 
and  including  also  a  few  of  the  more  important  literar;  periodicals.  Jt 
is  much  used  by  the  employes  of  the  Smithsonian  Institntion  and  the 
Museum,  and  to  a  less  degree  by  other  persons  in  Washington  who 
wish  to  conanlt  the  scientific  periodicals.  Such  a  acientiflc  reading- 
room  has  long  t>eeQ  needed  at  the  Institntion,  and  the  one  now  in  opera- 
tion ftpi>ears  to  fill  the  want  satisfactorily. 

The  policy  that  has  been  pursued  in  regard  txi  the  library  has  been, 
in  general,  to  obtain  as  large  and  as  valuable  a  retnrn  as  iK>sstblc  fiir 
the  works  published  by  the  Institution,  and  to  make  the  best  possible 
use  of  these  returns  when  they  are  received.  With  this  end  in  view^ 
^lie  librarian  has  been  instructed  to  watch  for  all  opportunities  of  ob- 
taining new  publications  by  exchange  and  to  bring  to  my  knowledge 
every  occasion  of  this  hind.  The  results  of  this  increased  activity  in 
seeking  new  exchanges  am  to  be  seen  in  the  fact  that  for  the  fiscal  year 
1887-'8S  the  total  iinmber  of  accessions  amounted  to  18,948,  an  increase 
of  2,401  over  the  total  number  for  the  preceding  fiscal  year  (lS8C-'87), 
which  was  16,517. 

As  has  been  previously  stated,  3,045  of  these  accessions  have  been 
transferred  to  the  Museum  library,  and,  in  addition  to  these,  675  med- 
ical dissertations  have  been  loaned  to  the  library  of  the  Surgeoii-fien- 
eral's  Office,  U.  S.  Army.  The  remainder,  15,228  in  nnmber,  have  been 
transferred  to  the  Librarj'  of  Congress.  It  is  impossible,  as  it  seems  to 
me,  not  to  consider  this  ns  an  ample  return  for  whatever  expense  the 
Library  of  Congress  is  put  to  in  paying  for  the  recording  of  these  acces- 
sions. 

The  following  is  a  statement  of  the  books,  maps,  and  charts  received 
by  the  Smithsonian  Institution  from  July  1 ,  1887,  to  June  30,  1688 : 

Volamea : 

Octavo  or  Hmaller 1,010 

Quarto  or  larger ...—  ,. 5Tri 

1,1W5 

Farlflofvobimcs: 

Octavo  or  HDiaJlor G,  148 

Quarto  oi  larger G,420 

19,G08 

Pamplilcts: 

Octavo  oramalter 'J,&in 

QDortoor  larger (i^l 

4,888 

Hapa 467 

TotJll 18,W8 

Were  I  to  attempt  to  mention  the  title<i  of  the  publications  received, 
it  would  expand  this  reiiort  beyond  all  reasonable  dimensions. 
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I  may,  however,  e)>eciry  tbe  following  publicatioQB  ii8  among  tlie  uio»t 
importAiit  additions  to  oar  list  of  serials : 

Elhunlogisclio   Miltbuilnngon    aiiH    Un- 

garo. 
Ferneclian. 
GeograBsk  Tidakrift. 

Iluadiinw-ProgreaB  (the  Itrst  Engtinh 
nenspuper  publUhoi]  hi  Tloniliirnft). 

Indian  Auuala  and  HagAziae  of  Nal.nrat 
Sciencea. 

"Nutasfrom  the  Leydeu  Hnseam." 

NotM  and  (juorieH(Mancheater,N.  It.). 

Kecord  of  American  nod  Foreign  Sbip- 
ping. 

Scottish  Oeogmphical  MngaziDc. 

SocletiM  Entoroologica. 

Zeitscbrift  fUr  LnfUchlfffabrt. 


L'A^rostat. 

American  Anthropologiat. 

Aniericnn  Ocologiat. 

American  Journal  of  Paycbologf  • 

American  Yaobtsaiao. 

ADuleti  del  Mubco  Hichoacano. 

Aatronnmiaohe  Nachrichten. 

Boletin  m<meuBl  del  Observalorio  Meteor- 
ologicA  del  coilegio  pio  de  Villa  Colon. 

Boletin  ineoBnal  del  Obaervatorto  Heleor- 
ologico-magnetico,  Mexico. 

Boletin  duSanidnd,  Madrid. 

Cciitralblatt  flir  Bacteriologie  nnd  Par- 
am  tcnknude. 

Eutomologist 

KnIomoIogisU'  Monthly  Haguins. 


Tlie  following  universities  Lave  sent  complete  sets  of  all  their  aca. 
tlemiv  publications  for  the  year,  including  the  iuaugural  dissertations 
delivered  by  thestndents  on  graduation :  Bern,  Bonn,  Dorpat,  Erlangen, 
Freiburg-im-Breisgau,  Giessen,  Gcittingen,  Oreifewald,  Halle-au-der- 
Saale,  Heidelberg,  Ilelsingfors,  Jena,  Kiel,  KJinigsberg,  Leipzig,  Liege, 
Lund,  Marburg,  Strassburg,  Tiibingen,  Utrecht, Wiirzbnrg,  and  Ziirich. 

Among  other  important  accessions  during  the  year,  I  may  meution 
the  following:  "  Les  premiers  &ge8  du  metal  dans  le  Sud-est  de  I'Es- 
pagne,"  from  the  authors,  MM.  Henri  and  Louis  Siret,  Antwerp,  a 
magnificent  illustrated  work;  a  full  sot  of  the  publications  of  the 
Physicalische  Anatalt  im-BoTDoullianum,  Basel;  vol.  4  (the  first  is- 
sued] of  tbe  reports  of  the  Oermau  cummissiou  for  tlie  observation  of 
the  transit  of  Venus;  a  full  set  of  parliamentary  publications  from 
the  German  Reichstags-Bibliothek ;  two  volumes  of  the  magnificent 
"Corpus  Inscriptionam  Latinorum,"  published  by  the  Berlin  Acad- 
emy ;  a  fall  set  of  the  publications  of  the  Birmingham  Natural  H  istory 
and  Microscopical  Society,  since  1872 ;  "  Voyages  en  Moscovie  et  Tar- 
tarie,"  by  Adam  Olearius,  and  Maudelslo's  "  Voyages  de  Perse  aux 
Indes  Orientales,"  both  published  in  1727,  from  Hon.  William  T.  Rice, 
United  States  consul  at  Horgen,  Switzerland ;  the  first  2  volumes  of 
Houzeau  and  Lancaster's  great  "  Bibliographie  0<;nOraIe  de  I'Astron- 
omie,"  from  Prof.  A.  Iiancaster,  of  Brussels;  twenty-eight  ichthyo- 
logical  publications  from  the  author.  Dr.  Francis  Day,  Cheltenham, 
England ;  volumes  17  and  18  of  the  report  of  tbe  Norwegian  North 
Atlantic  Expedition;  a  full  set  of  government  publications  from  Sax- 
ony; the  great  "  ('atalogus  Librorum  Bibliothecie  Collegii  S.  S.  Trini- 
tatis,"  in  8  folio  volumes,  from  Trinity  College,  Dublin;  a  valuable 
set  of  16  volumes  on  forestry,  from  the  author,  Dr.  John  Cronmbie 
Brown,  Haddington,  England;  Uaeckel's  "Kalkschw 
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uines,  and  his  "AUgemeiDe  Natiirgencliichte  der  Ratliolaricu,"  vol- 
ume 2,  from  the  author;  afullsetof  tbeir  pnblicatious  for  the  .year  from 
tfae  Britisb  Admiralty;  volumes  20,21,  and  22  of  the  Chaltetujer  Re- 
port (Zoology)  from  the  British  Oovernmeut;  a  fall  set  of  Indian  Govern- 
meat  pnblications  from  the  India  office ;  volume  1  of  LieuteDant-Geueral 
Pitt- Rivera's  Kreat  work,  "  Excavations  in  Cramborne  Chase,"  fVom  the 
author;  a  fall  set  of  oatalogaes  and  handbooks  published  dnriug  the 
year  flrom  the  science  aud  art  department.  South  Kensington;  See* 
bohm's  magnificent  "Geographical  Distribntion  of  the  Family  Chara- 
dridffi",  from  the  author;  110  volumes  and  pamphlets  of  "Columbiana" 
from  Oolambia  College,  New  York ;  a  full  set  of  parliamentarj-  papers, 
etc,  for  the  year,  from  the  library  of  Parliameut,  Ottawa,  Canada; 
Tolames  2,  3, 4,  and  6  of  the  "  Mission  Scientiflque  du  Cap  Horn"  and 
other  important  Government  publications  from  the  Burean  Fran^ais 
des  ficbanges  Internationauz;  a  full  set  of  all  the  results  that  have 
yet  been  pnblished  of  the  scientific  cmises  of  bis  yacht  URirondelle, 
ftom  Prince  Albert  of  Monaco ;  a  full  set  of  Qovemmeut  publicatious 
for  the  year  from  the  Italian  Government ;  the  memorial  edition  of  the 
"Botanical  Works  of  George  Engelmanu,"from  Henry  Shaw,  esq.,  Saint 
Lonis ;  a  set  of  the  "  Jahresbericbte  des  Comit^s  fiir  ornitbologische 
Beobachtungs-Stationen  in  Oesterreioh"  t^om  Victor  Ritter  Tschnsi  za 
Scfamidboffen,  Salzburg,  Austria;  the  concluding  volumes  (volumes! 
and  5)  of  "  Vega-Espeditioneus  Vetenskapliga  lakttngelser"  from  Baron 
Nordeuskiold,  Stockholm;  a  large  series  of  government  publications 
from  the  Government  of  New  Zealand. 

ZOOLOGICAL  PABK. 

Collectim*  of  living  Animals. — It  has  been  customary,  ever  since  the 
Institution  commenced  to  form  collections,  that  skeletons  and  skius  of 
wild  animals  should  be  sent  here  for  preparation,  so  that  a  certain  reg- 
ular supply  of  such  material  now  comes  in  without  solicitation  every 
year,  together  with  occasioual  live  animals,  which  have  been  usually 
sent  to  the  Zoological  Gardens  in  Philadelphia.  It  seemed  to  me  worth 
while  to  try  tlie  experiment  of  having  all  animals  sent  on  alive  when 
this  conld  be  done  without  enhanced  cost;  and  thus  has  been  formed 
the  nucleus  of  a  collection  of  living  animals,  which,  though  still  small, 
has  attracted  the  jwpnlar  interest  in  a  very  marked  degree. 

It  is  understood  that  this  interest,  aud  the  consideration  that  the 
buffalo,  the  mountain  sheep  aud  goat,  the  elk,  and  otbervanishiugraces 
of  the  continent  deserve  protection  at  the  hands  of  the  Government, 
was  the  cause  of  a  bill  which  waa  introdnced  by  Senator  Beck  to  create 
a  Zoological  Ganlen  on  Rock  Creek,  such  that  these  animals  might  not 
only  form  the  snbject  of  study,  but  be  expected  to  increase  as  they  do 
not  do  in  ordinary  captivity. 

I  present  herewith  the  amendment  to  the  sundry  civil  appropriation 
bill  reported  by  Senator  Morrill,  of  tlie  Committee  on  Public  llniidings 
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and  Oroands,  June  4,  1888.  Thm  is  ideDtical  with  the  bill  proposal  by 
Senator  Beck  April  'Si,  1888  (8.  ^75:i),  which  was  i-ead  twice  aud  re- 
ferred to  the  Cointnittcc  on  Public  ittiildiugu  and  Grounds  with  the  ad- 
ditions of  the  i>aragraphB  inclosed  ia  brackets. 

This  establish  meat  it  is  proposed,  whea  completed,  to  place  under 
the  care  of  the  Hegeuts,  with  a  proper  provision  for  its  mainlenance. 
The  bill  has  not  yet  become  a  law,  bnt  in  the  event  of  its  doing  so,  the 
trust  created,  being  in  the  interest  of  knowledge,  and  incidentally  offer- 
ing a  most  obvious  means  for  its  popular  diffusion,  seems  to  be  one  which 
falls  entirely  within  the  proper  function  of  the  Smithsonian  Institution, 
and  I  hope  I  may  be  able  to  state  that  the  trust  ia  one  of  a  nature  which 
tlie  Regents,  if  called  upon,  are  likely  to  favor. 

[A  BILLfoi  the  MtftbliBbiuent  of  a  zoological  park  in  the  District  of  Colnnibia.] 

That,  in  order  to  establish  a  Zoological  Park  in  tbe  District  of  Colum- 
bia, for  tbe  advancement  of  science  and  the  instruction  and  recreation  of 
tbe  people,  a  commission  sball  be  constituted,  composed  of  three  persons, 
namely:  the  Secretary  of  the  Interior,  the  president  of  the  board  of 
Commissioners  of  the  District  of  Columbia,  and  tbe  Secretary  of  the 
Smithsonian  Institution,  which  shall  be  known  and  designated  as  the 
oommisaiou  for  the  establiahineut  of  a  zoological  i)ark. 

That  tbe  said  commission  is  hereby  authorized  and  directed  to  mako 
an  inspection  of  the  country  along  Bock  Creeh,  begiuniug  at  the  point 
on  that  creek  where  the  Woodley  road  crosses  said  creek,  and  extend 
ing  upward  along  its  course  to  where  said  creek  is  crossed  by  tbo 
Kliogle  road,  and  to  select  from  that  district  of  country  such  a  tract  of 
land,  of  not  more  than  one  hundred  acres,  which  shall  include  a  section 
of  the  creeic,  as  said  commission  sball  deem  to  be  suitable  and  appro- 
priate for  a  zoological  park. 

That  tbe  said  commission  shall  cause  to  be  made  a  careful  map  of  said 
zoological  park,  showing  the  location,  quantity,  and  character  of  each 
parcel  of  private  property  to  be  taken  for  such  purpose,  with  the  names 
of  the  respective  owners  inscribed  thereon,  and  tbe  said  map  sball  be 
filed  and  recorded  in  the  public  records  of  the  District  of  Columbia; 
and  ftom  and  after  that  date  tbe  several  tracts  and  iiarcels  of  land  em- 
braced in  such  zoological  park  shall  beheld  as  condemned  for  public 
nses,  subject  to  the  payment  of  Just  compensation,  to  be  determined  by 
tbe  said  commission  and  approved  by  the  President  of  tbe  United 
States,  provided  that  such  compensation  be  accepted  by  the  owner  or 
owners  of  the  several  parcels  of  land. 

That  if  the  said  commission  shall  be  unable  to  purchase  any  portion 
of  tbe  land  so  selected  and  condemned  within  thirty  days  atler  such 
condemnation,  by  agreement  with  the  respective  owners,  at  the  price 
approved  by  the  President  of  the  United  States,  it  sball,  at  the  expira- 
tion of  such  period  of  thirty  days,  make  application  to  the  Supreme 
Court  of  the  District  of  Cohiml)ia,  by  {>etition,  at  a  general  or  special 
term,  for  an  assessment  of  the  value  of  such  land,  and  said  petition  shall 
contain  a  particular  description  of  tbe  property  selected  and  condemned, 
with  the  name  of  the  owner  or  owners  thereof,  and  his,  ber,  or  their 
residences,  as  far  as  the  same  can  be  ascertnined,  together  with  h  copy 
of  the  recorded  map  of  the  park;  and  tlic  said  Court  is  hereby  author- 
ized and  required,  upon  such  application,  without  delay,  to  notify  the 
owners  and  occui>ants  of  the  land  ami  to  ascertain  aud  assess  tbe  value 
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of  the  )aml  so  selected  and  voruleuiDvd  by  apitoiutiiig  tlireecomniig- 
Hioners  to  appraiKe  the  value  or  values  tliereof,  aud  to  return  tlie  ap- 
praiMement  to  tlie  Court,  and  whon  tbe  values  of  sucli  laud  are  tbus 
ascertained,  said  values  utiall  be  paid  to  tlie  ovuer  or  owners,  and  tbe 
Unit«d  States  sball  be  doeuied  to  bave  a  valid  title  to  said  lands. 

That  when  the  said  commission  shail  liave  obtained  the  land  for  a 
zoological  park,  as  herein  provided,  it  sliall  liave  power  to  lay  out  the 
Kitate  as  a  park  and  to  erect  sacb  building  or  bnildtugs  thereon  ax  may 
be  necessary  for  the  scieutilic  purposes  to  which  the  park  is  dedicated 
and  proper,  for  the  custody,  care,  aud  exhibition  of  a  collection  of  ani- 
mals. 

That  when  the  said  commission  shall  have  established  a  zoological 
park  lu  ibe  District  of  Columbia  under  tbe  provisions  of  this  act,  by  ac- 
quiring the  necessary  lands  and  by  layiug  out  the  same  as  a  pork  and 
by  the  erection  of  tbe  necessary  buildings,  tbei'eupon  it  sball  be  tbe 
duty  of  said  commission  to  turn  over  the  said  zoological  park,  with  all 
its  buildings  and  appurtenances,  to  the  custody  aud  care  of  the  Regents 
of  the  Smithsonian  Instttntion  ;  and  when  sueb  transfer  of  tbe  custody 
and  care  of  the  zoological  park  shall  be  made,  tbe  duties  of  said  com- 
mission shall  cease  aud  its  existence  terminate. 

That  when  the  said  commissiou  shall  tender  to  the  Regents  of  the 
Smithsonian  Institution  the  care  and  custody  of  the  zoological  park  pro- 
vided for  in  tbis  act,  tbe  Regents  of  the  Smitbi^onian  Institution  are 
hereby  authorized  to  assume  the  care  and  custody  of  tbe  same ;  and 
the  said  Regents  of  the  Smithsonian  JuNtitntion  are  hereby  authorized 
to  make  such  rules  and  regulations  for  the  management  of  the  park, 
and  of  the  projierty,  appurtenances,  and  collections  of  tbe  park,  as  they 
may  deem  necessary  and  wise  to  secure  the  use  of  the  same  for  the  ad- 
vancement of  science  and  tbe  instruction  and  recreation  of  tbe  people. 

(That  the  said  commission  is  hereby  authorized  to  call  upon  tbe  Di* 
rector  of  the  Geological  Survey  to  make  such  surveys  as  may  t>e  neces-. 
sary  to  carry  into  elfect  the  provisions  of  this  act;  and  the  Director  of 
the  Geological  Survey  is  hereby  authorized  aud  required  to  make  such 
surveys  under  the  direction  ot  said  commission.] 

I  will  take  tbis  occasion  to  observe  that  we  have  found  great  liberal- 
ity ill  the  donors  of  specimens.  Among  those  to  whom  we  are  especially 
indebted  is  tbe  Eon.  Eugene  G.  Blackford,  commissioner  of  fisheries 
tbr  tbe  State  of  Hew  York,  and  an  old  aud  vahied  supporter  of  the 
work  of  tbe  Institution,  who  has  presented  us  with  two  buflaloes,  an 
animal  now  become  so  rare  as  to  have  a  high  money  value. 

The  proi>osition  for  the  establishment  of  a  National  Zoological  Park 
baa  met  with  a  very  surprising  amount  of  support  from  all  parts  of  the 
United  States." 

"Public  OptDLuu"  will  survo  to  give  xoiuewbal  uf  on 
it  uf  tliiit  aiippoi't: 
JPalilic  Oplnton,  New  York.] 

The  NatUmal  Zoological  Park. — Of  nil  tlie  billa  that  liavc  lieen  Introducoil  io  Cou- 
grcsB  thiH  Bession,  nu  other  haa  been  more  universally  a|)|)rove<l  by  the  proiut  than 
Sena  lor  Bee  k'y  bill  for  tUo  oittabtisbiiiuutof  a  Natiouat  Zooloi^ical  Park  at  WoaiiiiiK- 
lou,  on  n  grikiiil  ftiiil  liberal  Hcale,  "  fi>r  the  a(]vaiiceiiit>nt  of  scieiice  ami  the  iiistrac- 
tion  and  recreation  of  the  peoplu,"  With  alt  our  i^ruat  game  auinialM  being  awttpt 
out  of  exiatenco  by  moili^rn  hreecb-loailern,  a  ujagnificont  nito  trithin  Smileaof  tbe 
EzBcutivD  Mansiou,  a  bugo  surplus  in  tho  TroiiAury,  gifts  uflive  aniuiala  pouring  into 
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AET  AND  MISCELLANEOUS  SOBJECTS. 

Art  eotlsctions. — The  words  of  your  first  secretary,  tbat  the  loatitution 
exists  for  kuowledge  in  the  bighest  seuse,  iucluding  not  only  science 
commonly  bo  called,  but  "the  true,  the  beautiful,  as  well  as  the  immedi- 
ately practical,"  remind  us  that  one  of  the  lines  on  which  the  Institution 
was  to  develop  according  to  the  views  of  Cougress,  that  of  its  counec- 
tion  with  art,  has  beeu  allowed  almost  entirely  to  lapse.  It  is  now,  how- 
ever, understood  that  a  very  valuable  collection  of  art  objects,  repre- 
senting, perhaps,  over  Cl,000,000  in  value,  has  been  left  to  the  Sinith- 
Bonfau  Institution;  and  it  is  not  an  abstract  question  when  we  ask 
what  these  relations  are  to  be.  It  seems  to  me  that  here  again  the  fiicc 
of  the  independence  of  the  Smithsonian  is  of  inestimable  value  in  its 
possible  future  usefniucss.  No  possessor  of  a  great  private  gallery  like 
either  of  the  two  or  three  in  this  country  which  are  rising  now  to  al- 
most natiooal  imiiortance — no  possessor  of  such  a  gallery,  knowing  on 
the  one  hand  what  art  is  and  on  the  other  hand  what  the  relations  of 
the  Goverumcnt  to  art  have  been  in  the  past,  is  likely  to  bequeath  it 
to  the  uatioo  without  some  guaranty,  not  only  for  its  care  and  maiute- 
uance,  but  for  ita  judicious  use  in  the  cause  of  national  art  itself. 

the  Smtthsoniau,  tbe  pnblii:  cUuorilig  for  a  National  "  Zou,"  and  a  conipetont  natu- 
Tfiliit  ready  and  auxJoui  to  build  it  up,  what  reaaon  is  tLcrc  why  tlio  bill  should  not 
bv  passed  and  work  begun  at^oiicef  If  it  ia  uegk'cted  much  lougeraome  of  uiir 
grandest  game  species  will  have  become  bo  nearly  extiuct  it  will  bo  almost,  if  nut 
quite,  Impotaible  tu  prucnre  liviug  representatives  of  them  at  auy  price.  At  thonite 
iiioiinlaiu  goats  are  uow  being  killed  off  for  their  pelts  fivoyo^rs  lii.-nco  it  will  bo  iiu- 
pOBsible  to  procure  a  living  Hpeciuioo.  A  live  buffalo  Is  now  worth  from  $500  to 
(1,000,  .iccordiug  to  sex  and  size,  whomas  three  or  four  yean  ago  (hey  woru  worth 
onljoiic-tifth  OS  much.  As  an  index  to  public  sentiment  iu  reganl  to  the  proponed  zo- 
olojriial  park  at  Washiugton,  wo  niny  qnoto  a  few  editorial  oxpreivtions  from  onr  ck- 
chauges.  It  IS  iut«re«tiug  lo  note  the  unanimity  of  tbf  opinioiis  tliat  come  to  lis  iu 
jonrnals  of  all  kinds  aud  p.irties,  from  Boston  to  San  Franciscu.  Ttie  Boston  Globe 
exclaims;  "Give  us  a  National  Zoo.  Seniitor  Iti'ck  has  int^odllC(^d  a  bill  of  j;rL-at  in- 
terest to  the  people  of  the  United  States,  coiiccruing  which  there  uaii  bo  no  partiean 
differouce  uf  opinion,  and  which  ought  to  be  passed.  This  is  lltu  uuly  great  nation 
in  the  world  which  does  not  possess  ench  an  institution,  and  it  is  the  one  of  all  others 
which  needs  it  most.  A  national  museum  of  living  animals  would  beoneuf  thu 
loading  attractions  of  Washington,  and  would  show  the  citizen  and  foreign  visitorat 
a  glance  the  animals  of  this  country  as  they  could  never  bo  seen  othorwiKe,  By  all 
means  let  this  conutry  have  aNational  '  Zoo.'  Senator  Beck's  bill  ought  lo  pass." 
The  t'ittshurgh  Dispatch  doclatoii  tbat  tho  bill  "  should  meet  with  the  huarty  in- 
donwment  it  deserves.  That  a  nation  so  far  in  advaucu  in  the  march  uf  progress  as 
tho  United  States  should  be  entirely  without  some  such  iustitutinn  under  Gov- 
eniiueot  protection  seuuis  almost  incredible."  The  Niw  York  Forest  and  Stream 
aeeorls  that  "the  importauco  of  preserving  liviug  North  American  niammaln  can 
hardly  be  overestimated.  Tbe  buffalo  is  practically  extiuct,  and  the  range  of  the 
elk  has  become  so  contracted  in  the  last  few  yeara  tbat  It  is  apparent  the  same 
fate  awaits  that  noble  species.  Tliere  are  others  tliat  will  survive  longer,  but  tbe 
people  at  large  know  nothing,  and  never  cun  know,  about  theni,  unlesH  they  shall  lie 
bronght  close  to  their  homes.  All  thes<-  animals  slionld  be  seonreil  iH'foro  it  is  t^io 
late."    Tlie  Chicago  Inter-Ocean,  in  a  lengthy  and  very  earnest  editorial  on  tliis  sub- 
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The  Smithsouiau  stauds  here  iu  the  poaitiuri  of  n  (lisinterested  anil 
itidepoDdeut  party,  absolutely  respousibie,  liaving  a  permaneuuy  such 
as  no  individual  or  private  corporation  can  represent,  and  it  might  very 
well,  it  seems  to  me,  in  pursuit  of  its  proper  objects  accept  a  trust  of 
this  kind  on  the  condition  either  of  seeing  itself  that  the  Government 
accepted  it  and  provided  for  itiua  properwayorhandingitback  to  the 
lieirs  of  the  conditional  douor.  It  is  ]>erliap3  not  too  much  to  say  that 
an  important  function  of  the  Smithsouian  which  has  laiu  long  in  abey- 
ance may  yet  be  developed  in  this  direction. 

Assignment  of  rooms  for  sdeatific  work. — During  the  past  year  the  nm 
of  rooms  in  the  Smithsonian  building  has  been  granted  to  the  Director 
of  the  Qeological  Survey  for  draughtsmen ;  to  the  Coast  and  Oeodelic 
Survey  for  pendulum  eii>erimcnts  under  the  direction  of  Assistant  C.  S. 
Peirce;  to  the  Fish  Gommissiou,  during  the  commissionership  of  Dr. 
Gopde  for  the  sessions  of  a  committee  for  revising  the  work  and  orgaui' 
Katioti  of  the  Commissiou,  aud  for  the  storage  of  the  stereotype  plates  of 
its  publications. 

Booms  and  facilities  for  work  have  also  been  granted  to  Dr.  J.  F. 
Brausford,  surgeon,  U.  S.  Navy,  for  the  preparation  of  a  report  ou  the 
jeCt)  direlle  irith  sp«cial  emiiliuis  uii  tbo  Tnct  that  "  if  tlie  Guvvrumeot  purcbatea 
and  fits  up  a  park  of  eKtensive  gaTdeiin  theru  will  uot  be  the  alightest  difficulty  In  ob- 
taining eiiitable  iubabitautx.  Nu  better  illuatration  ueed  be  citud  than  the  menagerie 
at  the  SmithHOniAD.  Nearlj*  all  the  really  vntnable  animals  there  have  been  iir»' 
sented  to  it.  The  too  in  I^oudou,  the  gardens  in  Paris,  the  porks  in  the  cities  oT  the 
United  States,  not  the  least  of  which  are  those  of  Chicago,  set  forth,  with  pointed 
object-letsone,  the  value  and  interest  tliese  zoological  exhibitions  pOMCM.  A  great 
garden  at  the  national  capital  could,  on  the  plan  proposed,  bo  made  one  of  the  most 
interesting  aud  iustmctive  of  pnblio  resorts."  The  Minneapolis  Journal  says  with 
ODDBdence  that  "  inasmuch  aa  the  expense  would  be  comparatively  trifling  under  the 
management  of  th  at  object  of  national  pride,  the  Siuilhaonian,  there  is  every  reason 
to  expect  that  the  project  nill  meet  the  approval  of  Cougrees."  The  San  Francisco 
Call  earnestly  advocat«H  the  ineasnre  as  one  of  inlcrest  to  the  entire  American  peo- 
ple. It  Bays:  "That  such  a  park  would  be  of  .idvnnhnge  '  for  the  advancement  of 
eciencoand  the  iuatructiuu  and  the  recreation  of  the  people'  needs  no  demooatraliou. 
It  would  be  a  national  benefit,  its  similar  gnnlcus  have  proved  themselves  Ui  be  in 
other  countries.  But  there  are  peculiar  reasons  for  estabHshing  au  AuericDUfoo. 
The  original  wild  animals  of  this  conntry  are  beiug  rapidly  exterminated.  The 
American  bison,  better  known  as  the  biitTalo,  is  almost  extinct.  There  are  »  few  in  ft 
remote  corner  of  Texas,  and  a  few  atill  sorvive  in  the  Yellowatone  Park.  But  if 
nothmg  is  done  to  preserve  them,  in  a  few  years  tbey  will  have  disappeared  b«  corn* 
pletely  as  the  pterodactyl.  A  few  moose  can  atill  be  found  iu  nortberu  New  Tork 
and  Maine ;  there  are  still  a  few  specimens  of  the  mountain  sheep  and  goat  in  the 
moantaius  of  Colorado;  an  occasional  caribou  is  stilt  shot  in  tbo  Adtrondacks;  aherd 
of  antelope  is  still  seen,  onc<i  in  the  way,  on  the  prairiea;  a  few  griz/.lien  anrvive  in 
the  Hooky  Monniaina,  but  liuntf^rs  know  to  their  sorrow  that  thems  creatures,  onceeo 
plentiful,  are  growing  scarcer  every  year,  and  will  soon  liavo  vanished  altogether. 
The  traveler  on  the  eostorn  slopes  of  the  Rockies  tiuds plenty  of  beaver daus,  but  few 
beaveia,  and  the  mountain  lion  is  almost  a  thing  of  the  past.  To  find  a  complete 
cotleution  of  the  wild  beasts  which  once  roamed  in  fn.'edom  over  tlie  mountain  alopM 
aud  the  ptkiriee  onemiut  now  go  to  the  uorthein  section  of  the  Dominion  of  CanadA. 
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autiquities  of  Ceutral  Aiuurtc» ;  aii<]  to  Fayuaster  Willium  J.  Tbomsou, 
U.  8.  Navy,  for  the  prep^ratioa  of  a  reimrt  ou  tbe  autiquities  of  Easter 
Islaud,  Pacific!  Ocoan. 

Toner  lAxture  Fund. — The  Secretary  of  tli«  Institutiou  Ih  exofficio 
chairiuaii  of  tbe  board  of  trustees.  No  lectures  liavu  bceit  delivcroU 
for  several  years.  Tlio  fund  remaint)  as  originally  iuvested,  increased 
annually  by  the  uuexi>ended  incouie.  It  coDsirttii  partly  iu  real  estate 
in  Washington,  and  partly  in  Government  bonds,  the  estimated  value 
of  which  ia  about  (3,000. 

American  Historical  Association. — A  bill  was  iutrotluced  in  the  Senate 
by  Hon.  G.  F.  Hoar  on  the  2l8t  of  May,  18S8,  and  iu  the  Houao  on  the 
4th  of  June  by  Hon.  James  Phelan ,  to  ineorpomte  tbe  "Auiericau  His- 
torical Association,^  and  as  tbe  bill  proposes  an  intimate  connection 
between  tbo  associatiou  and  the  Smithson  iaa  lustitutioD  it  is  here  given 
iufull: 

t&  BILL  to  incorporate  the  Amerio«a  ttlstorical  Auoaiation.] 

Be  it  enacted  by  tke  Senate  and  House  of  Representatives  of  the  United 
Slates  of  America  in  Congrens  assembled,  That  Andrew  D.  White,  of 
Ithaca,  in  the  State  of  New  York ;  George  Bancroft,  of  Washington,  in 
the  District  of  Ooiunibia ;  Justin  Win-tor,' of  Cambridge,  In  the  State  of 
Massachusetts;  William  F.Poole, of  Chicago, In  the  State  of  lUinoiB; 
Herbert  B.  Adams,  of  Baltimore,  in  the  Slateof  Maryland;  Clarence  W. 
Bo*en,  of  Brooklyn,  in  the  Stateof  New  York,  their  aeaociates  aud  suc- 
cessors, are  hereby  created  a  body  coriMirate  and  politic,  by  the  name  of 
the  American  IJistorical  Association,  for  the  promotion  of  historical 
studies,  the  collection  and  preservation  of  historical  manuscripts,  and 
for  kindred  purposes  in  the  interest  of  American  history  and  of  history 
ill  America.  Said  association  is  authorized  to  hold  real  and  personal 
estate  to  an  amount  not  exceeding  live  hundred  thousand  dollars,  to 
adopt  a  constitution,  and  to  make  by-laws.  Said  association  shall  have 
Its  headquarters  at  Washington,  in  the  District  of  Columbia,  and  shall 
hold  its  annual  meetings  in  such  places  as  the  said  incorporators  shall 
detcmiue.  Said  associaUon  shall  report  annually  to  the  Secretary  of 
the  Smithsonian  Institution  concerniuE  its  proceedings  and  the  condi- 
tion ol  historical  study  in  America.  Said  Secretary  shall  communicate 
to  CongrMs  the  whole  of  fuch  reports,  or  such  portion  thereof  as  he 
sballseeflt.  Ihe  Regents  of  the  Smithsonian  Institution  are  authorized 
to  permit  said  association  to  deposit  its  collections,  maauscripts,  books 
pamphlets,  aud  other  material  for  history  in  the  Smithsonian  Institntiou 
or  m  the  National  Museum,  at  their  discretion,  upon  such  conditions 
aud  under  such  rules  as  they  shall  prescribe. 

Eighth  centenary  of  the  University  of  Bologna—Ia  accordance  with  the 
request  of  Prof.  J.  Capcllini,  rector  of  the  University  of  Bologna,  the 
Smithsonian  Institution  »piM>int«d  two  representatives  to  be  present  at 
the  eighth  centenary  of  the  university,  which  occurred  on  the  12th  of 
June,  1888.    Dr.  S.  Weir  Mitchell,  of  Philadelphia,  and  Dr.  C.  Oardini, 
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Uoited  Ststey  cousul  ut  Uologiia,  were  appointed.     A  letter  from  Doe- 
tor  Mitultell  is  lierewltli  appeudecl: 

To  the  Regents  op  the  Smithsonian  Institution: 

Gentlemen  :  As  representing  tbe  lustitution  over  wbjch  you  preside 
I  went  to  Bologiiii,  and  was  preaeiit  at  the  eigbt  liuiidredtb  auuiversary 
of  its  fiimniis  uoiversity.  Tbe  ceremonies  consisted  in  addt-esses  and  a 
poeui  by  Professor  Carducci,  witb  presentations  to  the  King  and  Qiieeit, 
and  with  tbe  eouferring  of  degrees  in  law,  letters,  science,  and  med- 
icine. Mr.  James  RusKell  Lowell  was  thus  honored  In  letters,  Mr.  David 
Dudley  Field  in  law,  Alexander  Agaasiz  in  scienee,  and  myself  in  med- 
icine. The  "  Laureati "  were  not  given  LL.D.'s  but  were  nimie  doctors 
in  tbeir  respective  branches ;  a  more  sensible  plan.  I  tiball  send  a  medal 
and  the  volumes  presented  to  me,  that  of  these  yon  may  make  suuh  dis- 
posal as  seem  best. 

And  I  have  the  honor  to  be,  very  respectfully, 

Weib  Mitchell. 

Grant«  and  gubiicriptiona. — In  accordance  with  a  precedent  established 
by  tilt)  first  Secretary  to  encourage  meritorious  scientific  enterprises 
undertaken  wholly  for  tlie  advance  of  knowledge  and  not  for  pecuniary 
gain,  a  snbscriiition  of  twenty  copies  was  made  for  the  Astronomical 
Journal  of  Dr.  B.  A.  Gould,  published  at  Boston. 

Privilege  offioor  of  the  House  of  Jiepres^ttatives. — A  resolution  having 
been  iutrodticexl  in  the  House  of  Representatives  on  the  (itb  of  February, 
18SS,  to  admit  to  the  privileges  of  the  floor  certain  otticials  of  tlie  Gov- 
ernment, Hon.  Mr.  Cox,  of  New  York,  one  of  the  Begeuts,  introduced  a 
resolution,  whteb  was  referred  to  tbe  Committee  on  Rules,  to  confer  the 
privilege  on  tbe  Secretary  of  the  Smithsonian  Institution. 

It  is  projKjr  to  state  tbat  for  many  years  tliia  privilege  haa  beeu  ex- 
tended to  the  Secretary  by  the  Senate  of  the  United  States. 

Reception. — It  was  the  habit  of  the  first  Secretary,  when  he  resided  in 
tbe  Smitbsoniau  building,  to  give  receptions  there  from  time  to  time, 
whicb  many  still  pleasantly  remember.  It  is,  perhaps,  proper  for  the 
writer  to  mention  that  though  these  rooms  are  now  devoted  to  official  pur- 
poses he,  desiring  that  the  traditions  of  this  kindly  bospitiUity  should 
not  entirely  laiise,  used  them  on  tbe  17tli  of  April  of  tbe  present  year 
on  an  occasion,  whicb,  so  far  as  he  was  able  to  make  it  so,  was  not  dis- 
similar in  kind  to  the  former  ones  in  the  same  place,  and  which  he  has 
reason  to  hope  will  be  pleasantly  associated  with  them  iu  the  recollec- 
tions of  old  friends  of  the  Institution. 

Employes  of  the  Institution. — Few  changes  have  occurred  in  tbe  cleri- 
cal force.  Owing  to  the  independence  of  the  Smithsonian  Institution  of 
those  alterations  which  take  place  with  changes  of  administration  in 
Government  Department-^,  tlio  tenure  of  office  of  all  its  employes  is 
justly  reganled  as  more  secure  than  iu  other  public  estaldisbments ; 
and  acceptable  persous  are  commonly  found  willing  to  take  employment 
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UDder  the  Regliiits  on  lower  terms  thao  the  game  ooininal  service  is 
eUewhero  paid  for  by  tlie  Oovernmeut.  At  tlie  same  time  witli  this 
fixity  of  tenure  aud  permanence  of  positiou,  closer  and  perhaps  liiDdlier 
relations  are  foand  to  arise  thaa  exist  else  where  iu  the  midst  of  frequent 
cbaoge ;  and  the  writer  is  happy  to  believe  that  the  best  aud  most  val- 
uable part  of  this  service  is  often  an  nnbonght  and  volnntary  one,  aud 
that  this  is  recognized  by  both  employer  and  employed. 

U.  8.  NATIONAL  MUSBITM. 

The  relations  of  the  Museum  to  the  Smithsooiao  Institntiou  have  so 
frequently  been  discnssed,  that  it  is  nnnecessary  to  dwell  upon  them  at 
the  present  time.  The  connection  of  the  Museum  with  the  present 
establishment  has  not  only  always  been  very  much  more  intimate  than 
that  of  many  of  the  other  undertakings  which  were  projected  at  the  time 
of  the  foundation  of  the  Institution,  but  aa  has  already  beeu  observed, 
it  rests  on  a  radically  distinct  footing  from  any  other,  since  the  tSmith- 
sonian  Institution  has  actual  property  in  the  Museum,  equalling  probably 
it«  whole  original  fund.  Through  the  agency  of  the  Musenm  the  Insti- 
tution is  able  to  direct  the  work  of  a  goodly  nnmber  of  investigators,  who, 
in  addition  to  their  regular  administrative  work,  are  doing  each  year  im. 
portant  service  in  the  increase  and  diffusion  of  knowledge.  In  fact  so 
much  isdoue  tn  the  name  of  the  Institution  by  the  ofScers  of  the  Museum 
aud  the  Bureau  of  Ethnology  iu  all  the  fields  of  biological,  anthropologi- 
cal, and  geological  work,  that  the  Institutiou  can  devote  a  larger  pro- 
portion of  its  own  fundSito  the  encouragement  of  investigation  in  phys- 
ical sciences  than  it  conld  were  not  the  biological  sciences  thus  well 
provided  for. 

The  statement  of  the  work  of  the  year  in  the  Musenm  some  years 
since  became  s>}  great  in  extent  that  it  was  found  necessary  to  add  a 
second  volume  to  tbe  Smithsonian  fieport  to  contain  it.  Beferriog  then 
to  the  report  of  Dr.  Q.  Brown  Goode,  the  assistant  secretary  in  charge 
of  the  Museum,  for  a  history  of  the  work  as  performed  in  its  various 
departments,  1  need  here  refer  only  to  some  of  the  most  important  gen- 
eral considerations. 

Prominent  among  these  are  the  financial  relations  of  the  Museum  to 
the  Smithsonian  and  to  the  General  Government,  and  the  changes  ob- 
tained by  legislation  in  the  past  year,  with  regard  to  placing  the  appro- 
priations more  immediately  under  the  care  of  tbe  Regents,  bnt  these  I 
have  already  spoken  of  under  the  head  of  "  Finance." 

Daring  the  past  year  a  committee  appointed  by  me  to  investigate  the 
sanitary  condition  of  the  present  Museum  structure,  lias  reiiorted  iu 
urgent  terms  on  the  need  in  the  interest  of  health,  of  very  great  changes 
such  as  can  not  be  undertaken  till  another  bnildiug  exists  to  receive 
tbe  present  personnel,  the  collections,  and  the  public  during  the  changes. 

•     H.  Mis.  142 4 
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Through  the  agency  of  one  of  yoar  boily  this  is  likely  to  l>e  provided. 
The  particulars  havealreudy  lieeu  stated  iiuder  tbe8abje<;t  of  "Buildiiic." 
I  may  add  in  this  coniicctioii  that  the  present  Museum  buildiu];  is 
not  more  than  large  cuoagb  for  tlio  ethuologieal  and  technological 
material  already  available.  The  proposed  new  building  will  afford  ac- 
commodation for  the  natural  history  collections  which  are  at  present 
very  inadequately  iionsed.  For  instance,  the  amnant  of  space  assigned 
to  the  collection  of  mamiuala  is  about  6,S00  feet.  At  least  donb]e  that 
amountof  space  will  be  needed  to  accommodate  the  material  now  on 
hand,  as  soon  as  the  taxidermists  of  the  Museum  shall  have  been  able 
to  prepare  it  for  exhibition,  it  being  our  desire  to  have  mounted  groui>s, 
similar  to  tbe  buffalo  family  recently  fluislied,  in  order  to  preserve  for 
future  generations  reprcseutntious  of  the  large  quadrupeds  native  to 
this  continent,  which  are  on  the  verge  of  extinction. 

At  tbe  close  of  the  last  Uscal  year  (J  uue  30, 1S87),  a  very  earefnl  esti- 
mato  showed  that  tbe  collections  were  ubout  fifteeu  times  as  great  in 
number  of  specimens  as  in  the  year  1882.  I  desire  to  call  yonr  attention 
especially  to  tite  inclosed  statement  bearing  uih>u  this  point. 

The  Museum  is  growing,  as  it  is  fitting  that  the  Ifational  Museum  of 
a  great  country  should  grow ;  and  it  is  not  only  necessary  to  care  for 
what  is  already  here,  but  to  provide  for  the  reception  and  display  of 
what  ia  certain  to  be  placed  iu  uur  hands  within  the  next  few  years. 

tJince  the  erection  of  the  present  Museum  building  there  have  been 
more  than  12,000  groups  or  lots  of  specimens  added  to  the  collection, 
chiefly  by  gifts.  From  the  year  1859  to  ISSO  the  accessions  numbered 
8,476.  It  is  thus  evident  that  within  the  last,  eight  years  the  nnmber 
of  accessions  has  been  half  as  large  again  as  daring  the  previous  twenty- 
Many  of  the  more  recent  accessions  are  of  very  great  extent,  as  for 
instance  tbe  beqnest  of  the  late  Isaac  Lea,  of  Philadelphia,  which  con 
tains  20,000  specimens  of  shells,  besides  minerals  and  other  objects; 
tbe  JeQreys  collection  of  fossil  and  recent  shells  of  Europe,  including 
40,000 specimens ;  the  Steamscolloctions of  mollusks,  numbering  100,000 
Bi>ecimens;  the  Riley  collection  of  insects,  containing  150,000  epecimene; 
theCatlin  collection  of  Indian  paintings,  about  500  in  nnmber;  the  col- 
lection of  tbe  American  Institute  of  Mining  Engineers,  for  the  transpor- 
tation of  which  to  Washington  several  freight-cai's  were  required. 

There  are  also  tbe  extensive  collections  obtained  at  ihe  Fisheries 
Exhibition  at  Berlin  and  London  and  at  the  close  of  the  New  Orleans 
Cotton  Centennial;  the  Sfaepard collection  of  meteorites;  the  WilsoD 
collection  of  nrchEeological  objects  (more  than  12,0. .0  specimens) ;  tbe 
Lorrillanl  collection  of  Central  American  antiquities,  and  very  many 
others  nearly  as  extensive.  Iu  addition  to  these  are  the  annual  occr^ 
tious  from  the  work  of  the  U.  S.  Fish  Commission,  the  U.  S.  Geological 
Survey,  and  the  Bureau  of  Ethnology,  as  well  as  the  contributions  front 
several  expeditions  of  the  Uovernu>ent,  from  Army  and  Navy  officers. 
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and  from  other  Government  officials.    These  are  very  extensive,  and 
are  yearly  increasing  in  balk  and  value. 

In  the  Armory  building  are  stored  many  hundreds  of  boxes  of  valu- 
able material  which  we  have  not  room  to  unpack,  and  the  great  vaults 
under  the  Smithsonian  building  and  many  of  the  attic  and  tower  rooms 
are  similarly  occupied. 

For  several  important  departments  of  the  Mnaeum  no  exhibition 
space  whatever  is  available,  and  no  portion  of  the  collection  can  be 
publicly  displayed.  Indeed,  the  growth  of  many  of  the  departments  is 
in  large  measure  prevented  by  the  fact  that  we  have  no  room  for  addi- 
tioual  exhibition  cases,  or  even  for  storage.  Many  valuable  collections 
elsewhere  than  in  Washington  are  at  tbe  service  of  the  Museum,  but 
we  have  no  space  for  their  reception. 

The  collection  of  birds,  which,  so  far  as  North  America  is  concerned, 
ia  the  finest  io  the  world,  is  very  inadequately  shown,  and  requires 
double  the  case  room  now  available. 

The  collection  of  mollusks,  which  is  one  of  the  most  complete  in  the 
world  and  contains  more  than  460,000  specimens,  is  at  present  almost  . 
entirely  unprovided  for. 

The  eolleotioa  of  insects,  which,  thoagh  smaller,  is,  so  far  as  Korth 
America  is  concerned,  equally  perfect,  is  also  practically  without  any 
exhibition  space.    And  so  I  might  contiuue. 

It  should  be  borne  in  mind  that  under  the  roofs  of  the  Smithsonian 
and  new  Mnseum  baildings  are  grouped  together  oolleotions  which  in 
Londmi,  Paris,  or  any  other  of  the  European  capitals,  are  provided  for 
in  a  groap  of  museums,  for  the  accommodation  of  which  a  much  larger 
namber  of  equally  commodions  bnUdings  is  found  needful. 

One  of  Hie  most  striking  features  in  connection  with  the  afbirs  of 
the  Maseam  is  the  remarkable  increase  in  the  extent  of  its  collections, 
which  each  year  becomes  greater.  This  increase  is  in  a  large  degree 
spontaneous,  only  a  very  small  sum  of  money  being  available  for  the 
purchase  of  new  material.  As  might  be  supposed,  a  considerable  pro- 
portion of  the  objects  given  duplicate  material  already  on  hand,  and 
althoagk  these  contributions  can,  with  the  utmost  advantage,  be  used 
for  distribution  to  other  museums  and  schools,  they  do  not  increase  as 
mnch  as  is  desired  the  value  of  the  collections  for  study  by  specialists, 
and  for  general  educational  purposes.  The  need  of  a  larger  fund  for 
the  purchase  of  specimens  is  yearly  more  manifest.  Exceedingly  im- 
portant material  is  constantly  offered  to  us  at  prices  very  much  below 
what  it  would  cost  to  obtain  it  by  collecting,  and  in  many  instances, 
when  refbaed,  it  is  eagerly  taken  by  the  museums  and  institutions  of 
Europe.  The  extent  and  character  of  the  recent  additions  to  the  collec- 
tions may,  perhaps,  be  better  shown  by  the  appended  table  than  in  any 
other  way.  This  table  shows  comparatively  the  results  of  a  census  of 
the  collections,  taken  for  the  past  six  years,  and  from  it  appears  that 
tiie  number  of  specimens  or  of  lots  of  specimens  on  hand  at  the  close  of 
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the  year  ia  more  tliau  2,800,000.    These  flgores  are  iu  many  iuetancea 
estimated,  aud  are  always  sabject  to  revision. 
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The  number  of  entries  made  in  the  Department  catalogues  during  the 
year,  as  fiit  as  can  now  bo  ascurtaineti,  is  35,41G.    This  nnmbor  may  bo 
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increased  before  tlie  publication  of  the  bf  useani  report  for  the  year,  in 
which  a  complete  tabniated  statement  will  be  given. 

The  registrar  states  that  12,400  boxes  and  packages  were  received 
daring  the  year  and  entered  npon  the  transportation  records  of  the 
SmithHonian  Institution.  In  this nnmber are  inclnded  1,482  '■accession 
lots"  for  the  Mnseom. 

Many  valaable  contributions  have  been  made,  as  in  past  years,  throngh 
the  friendly  cooperation  of  the  Departments  and  Bureaus  of  the  Gov- 
ernment and  of  officers  of  the  Army  and  Navy.  For  this  assistance  the 
sincere  thanks  of  the  Museum  are  tendered.  The  geographical  index 
to  the  "list  of  accessions,"  which  will  be  published  in  the  report  of  the 
assistant  secretary  in  charge  of  the  Museum,  will  show  the  sources  of 
the  material  received  during  the  ^ear.  Among  the  most  important 
accessions  are  the  following :  A  collection  of  old  coins,  chiefly  Roman, 
deposited  by  Mr.  Thomas  Wilson;  a  collection  of  archeeological  and 
ethnographical  specimens  bequeathed  to  the  Museum  by  Dr.  Charles 
fiau ;  the  Lea  collection  of  shells  and  minerals  presented  during  Pro- 
fessor Baird's  life-time,  but  not  received  until  this  year ;  ethnological 
objects  from  Egypt,  presented  by  Dr.  James  Orant  Bey,  and  from  the 
Ck)ngo  region,by  Lieut.  E.  H.  Taunt,  U.  8. Navy ;  a  collection  of  birds  from 
Central  America  and  islands  in  the  Caribbean  Sea,  collected  by  Mr, 
Charles  H.  Townsend;  a  pair  of  living  buffaloes  presented  by  Mr.  E.  Q. 
Blackford ;  a  skin  of  an  nnnsnally  large  moose,  purchased  from  Mr.  A. 
B.  Douglas;  the  first  cast  made  in  the  mold  taken  from  the  living  face 
of  Abraham  Lincoln,  by  Leonard  Yolk,  in  1860;  also  tbe  first  casts 
made  in  the  molds  from  Lincoln's  bands,  and  the  first  bronze  oast  of 
the  face  mold,  and  bronze  casts  of  tbe  bands  presented  to  the  Govern- 
ment of  the  United  States,  for  deposit  in  the  Mnsenm,  by  thirty-three 
subscribers,  through  a  committee  composed  of  Thomas  B.  Clarke,  Au- 
gastns  St.  Gaudens,  Bichard  Watson  Gilder,  and  Erwin  Davis ;  Indian 
pottery  from  tbe  pueblos  of  tbe  Jemez  Valley,  in  New  Mexico,  collected 
hy  Col.  James  Stevenson,  of  the  Bureau  of  Ethnology ;  a  collection  ot 
bird  eggs  from  Lient.  H.  0.  Benson,  U.  S.  Army,  and  from  Dr.  J.  C.  Mer- 
rill, n.  3.  Army ;  a  collection  of  reptiles  and  batracbians  from  Dr.  R.  Ells- 
worth Call;  extensive  collections  of  fiishes  and  marine  invertebrates, 
collected  by  tbe  U.S.  Fish  Commission  ;  a  large. collection  of  Syrpbidts 
from  Dr.  S.  W.  Williston,  forming  the  types  of  Bnlletin  31  of  the  ITa- 
tjonal  Mnsenm ;  a  valuable  series  of  paleozoic  fossils  from  the  New 
York  State  Mnsenm  of  Natural  History ;  a  series  of  fossil  plants,  sev- 
eral of  them  new  to  science,  ihim  the  coal-measures  of  Alabama,  pre- 
sented by  Prof.  I.  C.  Russell,  of  the  U.  8.  Geological  Survey ;  a  large 
collection  of  eruptive,  metamorphic,  and  sedimentary  rocks  from  Colo- 
rado, collected  by  Dr.  S.  F.  Emmons,  of  the  U.  8.  Geological  Survey ;  an 
extensive  series  of  rocks,  collected  by  Mr.  G.  P.  Morrill  in  New  Jersey, 
Bhode  Island, Massachusetts, and  Maine;  a  very  interesting  series  of 
aluminum  bronzes  and  other  rare  alloys,  made  by  Biorman,  of  Hanover, 
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ami  iircseuted  by  tbe  "  Iron  Age,"  of  New  York  City.  Some  objecttt  of 
value  have  also  been  fuldcd  to  other  sections  and  dcpartmenta  of  the 
Museum,  especi&IIy  to  those  of  Transportation  and  Graphic  Art«.  These 
will  be  enumerated  in  the  "list  of  accessions"  already  referred  to, 

A  collection  intended  to  illustrate  the  application  of  photography  to 
scientiflc  purposes  is  now  being  prepared  by  Mr,  T.  W.  Smillie  for  exhi- 
bition at  the  Cincinnati  Exposition.  This  collection  includes  interest- 
ing contributions  from  Prof.  E.  C.  Pickering,  of  Harvard  University ; 
XT.  S.  Magnetic  Station,  U,  S.  Coast  Survey,  Army  Medical  Masenm,  U. 
S.  Light  House  Board,  IT.  S.  Signal  OfQce,  the  proving  ground  at  An- 
napolis, Commander  C.  F.  Goodrich,  U.  S.  Navy ;  Mr.  J.  W.  Osborne,  and 
Dr.  Thomas  Taylor,  of  the  Department  of  Agiicnltnrc. 

The  increasing  popularity  of  the  Maseum  seems  to  be  proved  by  the 
fact  that  during  the  year  the  number  of  visitors  to  the  Museum  Build- 
ing was  249,025,  or  32,463  more  than  last  year,  and  the  number  of  visit- 
orsto  the  Smithsonian  Building  was  103,442,  or  4,891  more  than  last 
year. 

Following  the  usual  policy,  free  access  to  tbe  collections  has  been 
granted  to  students  in  the  various  branches  of  natural  history,  and  in 
many  instances  specimens  have  been  lent  to  specialists  for  Cbmparison 
and  stndy.  Instruction  in  taxidermy  and  photography  have  been  given 
to  several  applicants.  This  has  in  some  instances  been  done  at  the  re- 
quest of  an  executive  department ;  otherwise,  the  students  Lave  been 
expected  to  render  voluntary  service  as  an  equivalent.  Permission  has 
been  granted  by  tbe  Superintendent  of  Police,  upon  the  indorsement  of 
the  Smithsonian  lustitutiou,  to  several  young  men  to  shoot  birds  iu  the 
District  of  Columbia  for  scientific  purposes.  This  privilege  is  provided 
for  by  law  in  section  14,  chapter  213,  vol.  i  of  the  "  Supplement  to  the  Ke- 
vised  Statutes  of  the  United  States."  Tbe  use  of  the  lecture  hall  in  the 
Masenm  has  been  granted  for  lectures  and  meetings  of  scientific  socie- 
ties, as  follows :  A  course  of  Saturday  lectures,  twelve  in  number,  com- 
mencing on  February  18 ;  four  lectures  given  under  the  auspices  of  tbe 
Amateur  Botanical  Ckib  of  Washington,  on  December  10,  21,  January 
7,  21 ;  the  annual  meeting  of  tbe  National  Academy  of  Sciences,  April 
17-21.  The  Biological  Society  of  Washington  and  the  Botanical  Sec- 
tion of  this  society  also  held  some  of  their  meetings  in  the  Museum. 
The  usual  courtesies  have  been  extended  to  other  public  institutions 
by  the  gift  and  loan  of  photographs  and  working  drawings  of  Museum 
cases,  drawings  and  photographs  of  specimens,  and  copies  of  Mnsenni 
labels. 

Two  hundred  and  sixty-four  lota  of  specimens  have  been  distributed 
to  museums,  colleges,  and  individuals.  Applications  for  dnplicate  spec, 
imens  arc  each  year  increasing  in  number.  During  this  year  fifty-three 
have  been  received.  It  has  always  been  the  policy  of  tlie  Smithsonian 
Institution  to  distribute  in  this  way  the  duplicate  material  which  acco- 
mulates  in  the  departments  of  the  Maseum,  and  the  importance  of  this 
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policy  has  been  repeatedly  coiDmeotetl  upon  iu  previous  reports.  It 
lias  not  yet,  however,  been  found  practicable  to  comply  with  these 
applications  as  fast  as  received,  because  the  carators  have  not  yet  bad 
time  to  arrange  the  duplicate  material  into  sets  for  distribation.  It  is 
to  be  hoped  that  in  fatore  it  may  be  possible  to  relieve  the  curators  of 
some  of  the  rontine  work  which  they  are  now  obliged  to  attend  to  per- 
sonally, in  order  that  among  other  things  they  may  devote  more  of  their 
time  to  the  classification  of  <luplicate  material. 

The  importance  of  musenm  collections  for  purposes  of  education  in 
schools  is  becoming  of  late  years  much  more  fully  appreciated,  and  it 
seems  desirable  to  make  some  changes  in  the  manner  of  distributing 
specimens;  especially  to  make  the  collectionti  eeutout  so  complete — 
within  such  limits  as  it  mf^  be  possible  to  develop  thuui  by  methods  of 
arrangement  and  labels — that  they  may  be  ready  for  immediate  aseiu 
instrnction.  In  order  to  do  this  it  is  often  necessary  to  supplement  dn- 
plicate  material  ou  hand  by  other  material  specially  collected.  With 
this  iu  view  the  curators  of  miueralogy  and  physical  geology  have  been 
requested  to  obtain  during  the  year  in  large  quantities,  for  the  special 
purpose  of  distribution,  specimens  of  minerals  from  certain  rich  locali- 
ties. By  this  means  material  for  a  considerable  number  of  series  of 
minerals  and  rocks  have  been  obtained,  while  at  the  same  time  valua- 
ble additions  have  been  made  to  the  Musenm  collections.  Mr.  Merrill, 
curator  of  physical  geology,  visited  during  the  summer,  iwiuts  iu  North 
Carolina,  Pennsylvania,  Massachusetts,  Maine,  Kew  Hampshire,  Ver- 
mont, and  New  York.  Mr.  Teates,  assistant  curator  of  minerals,  vis- 
ited the  States  of  New  Tork,  New  Jersey,  Pennsylvania,  and  North 
Carolina.  Special  attention  has  been  thus  given  to  obtaining  geologi- 
cal and  mineraloglcal  material  for  distribntiou,  owing  to  the  fact  that 
there  is  on  file  a  very  large  number  of  applications  for  speeimens  of 
tiiia  kind,  which  it  has  been  impossible  so  far  to  meet.  Collections  of 
this  character  are,  furthermore,  much  better  suited  for  school  museums, 
especially  those  which  have  not  much  money  to  spend  in  the  prepara- 
tion and  installation  of  specimens,  than  are  the  more  fragile  and  perish- 
able zoological  collections.  It  is  hoped  that  during  the  coming  year  it 
will  also  be  practical  to  make  np  a  considerable  number  of  sets  of  bird- 
skins,  illustrating  the  classification  of  birds  into  families. 

The  report  on  the  operations  of  the  Natiooal  Museum  for  the  first 
half  of  18S5,  and  forming  Part  ii  of  the  Beport  of  the  Smithsonian  lu- 
stitnlion,  has  beeu  received  from  the  Public  Printer.  This  report  in- 
cludes Mr.  Thomas  Donaldson's  paper  ou  "  The  George  Gatlin  Indian 
Gallery •"  The  bound  volumes  of  volume  9  of  the  "  Proceedings  of  the 
U.  S.  National  Museum"  were  received  from  the  Public  Printer  in  Au- 
gust. Two  hundred  copies  of  this  volume  had  been  distributed,  sigiia- 
toreby  signature,to  the  collaborators  of  the  Museum  and  other  scientists 
tbronghout  the  world.    This  volume  consists  of  720  pages,  and  is  illns- 
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trated  bytwenty-flvcitlatesaodeix  figures.  It  includes  Ilfty-flvo  papers 
by  Messrs.  Ridifway,  Bathbun,  Stejii<>ger,  Dall,  Trae,  and  otber  officers 
of  the  Museum,  and  by  Messrs.  Jordau,  Eigeumann,  Evermanu,  Law- 
rence, and  other  collaborstors.  Six  new  genera  and  fifty-one  new  epecies 
of  animals  are  described  for  the  first  time  in  this  volame.  Signatures 
7-31  of  volume  10  of  the  "  Proceedings  of  tbe  U.  S,  National  Museum," 
were  printed  and  distributed.  These  include  400  pages,  and  embrace 
thirty-three  papers  by  Messrs.  Bean,  Bollman, Cope,  Eigenmann,  G.  H. 
Gilbert,  Lilljeborg,  Linton,  Lucas,  McNeill,  Bathbun,  Kidgway,  B.  W. 
Shnfeldt,  J.  B.  Smith,  Stejneger,  Townsend,  and  Vasey.  In  these  sig- 
natures are  contained  descriptions  of  fifty-one  new  genera  and  species 
of  birds,  mammals,  reptiles,  fishes,  and  ineeets.  Bulletin  32,  "Cata- 
logue of  Batracbians  and  Reptiles  of  Central  Ametica  and  Mexico," 
by  E.  D.  Cope,  has  been  issued.  Considerable  progress  has  been  made 
in  the  printing  of  Bulletin  33, "  Catalogae  of  Minerals,"  by  Thomas 
Egleston,  and  of  Bulletin  34,  "  Batrachia  of  North  America,"  by  E.  D. 
Cope. 

The  Museam  report  for  1887-'88  is  now  being  prepared,  and  will  in- 
clude literary  contribatioos  from  Dr.  H.  0.  Yarrow,  Prof.  Otis  T.  Ma- 
sou,  Mr.  F.  A.  Lucas,  and  others. 

CircnlarSG,  "Concerning  the  Department  of  AntiquiHes,"  was  printed 
and  widely  distributed  by  tlio  curator  of  that  department.  A  large 
correspondence  has  resulted,  and  valuable  facts  have  been  collated  there- 
from.   These  will  be  published  in  the  report  of  the  curator. 

Nearly  250  papers  have  been  published  by  the  officers  of  Museom 
and  about  60  by  collaborators.  In  the  latter  case  the  papers  are 
based  upon  material  in  the  Museum.  Of  the  entire  number,  70  relate 
to  insects,  70  to  birds,  12  to  reptiles,  11  to  fossil  invertebrates,  9  to  min- 
erals, and  8  to  plants. 

The  number  of  labels  printed  for  tbe  Museum  during  the  year  is 
2,600.  In  addition,  copy  for  more  than  2,000  labels  was  sent  to  the 
Qovemment  Printing  Office,  but  the  labels  had  not  been  printed  at  the 
end  of  the  fiscal  year.  It  is  hoped  that  next  year  it  may  be  xMissible 
to  secure  quicker  returns  of  labels  fVom  the  Printing  Office,  since  upon 
them  depends  in  great  part  the  instructive  value  of  the  objects  exbib- 
Hed. 

The  number  of  publications  added  to  the  Library  daring  the  year 
is  C,063,  of  which  1,3IC  are  volumes  of  more  than  a  hundred  pages. 
The  most  important  accession  was  the  beqnest  of  Dr.  Charles  Ban's 
library,  consisting  of  71G  volumes  and  1,722  pamphlets  and  other  docu- 
ments. 

Through  the  co-operation  of  the  IT.  S.  Fish  Commission  the  Smith- 
sonian Institution  has  been  enabled  to  secure  from  Funk  Island,  for 
the  National  Museum,  a  collection  of  bnnes  of  the  Great  Anh,  and  in- 
cidentally important  collections  of  maminals,  birds,  bird  eggs,  fishes, 
plants,  ores,  rocks,  stone  implements,  and  fossils  were  obtained  fh>[a 
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New  foil  iitllaud,  Magdalen  Inlands,  aud  iidjacont  islands.  An  accouutof 
tbia  expedition  will  bf,  given  in  a  papur  by  Mr.  F.  A.  Lucas  in  Part  II 
oftbe  Report  of  the  Siuithaoniiui  Iiistitation  for  ISSS. 

The  collection  of  tlic  department  of  Ethnology  has  been  enriched 
by  the  receipt  of  a  most  valaable  and  interesting  contribution  of 
specimens  brought  from  Easter  Island,  and  also  of  a  series  of  photo- 
graphs taken  on  the  island  by  Paymaster  William  J.  Thomson,  TJ.  S, 
Navy. 

Mr.  W.  T.  Hornaday,  cnrator  of  living  animals,  made  a  collecting 
trip  to  the  Northwest  in  November  and  secured  a  large  number  of  living 
animals. 

Under  thcjoint  auspices  of  the  Fieb  Commission  and  Smithsonian 
lustitation  Mr.  Charles  H.  Townsend  made  a  collecting  tour  on  Swan 
Island  and  in  Central  America.  As  a  result  largo  collections  tit  mam- 
mals and  birds  were  obtained  for  the  Masenm. 

Dnring  the  summer  Mr.  F.  H.  Enowlton  made  a  collection  of  the 
plants,  rocks,  and  ores  of  Vermoot. 

Daring  the  year  important  changes  bave  taken  place  in  connection 
with  some  of  the  scientific  departments  of  the  Maseum.  Dr.  Charles 
Ban,  Curator  of  the  Department  of  Prehistoric  Antbroiwlogy,  died  on 
Jane  26,1837.*  Hia  snccessoris  Mr. Thomas  Wilson,  who  received  his 
appointment  as  Honorary  Cnrator  on  December  1.  In  November  Dr.  H. 
G.  Beyer,  TJ.  S.Navy,  Honorary  Curator  of  the  Section  of  Materia  Medica, 
was  ordered  to  other  duties,  and  Dr.  J.  M.  Flint,  U.  S.  Navy,  the  first  Cura- 
tor of  this  collection,  has  again  taken  charge.  The  Museum  has  com- 
menced the  formation  of  a  collection  of  castsof  Assyrian  and  Babylonian 
antiquities,  in  association  with  the  Johns  Hopkins  University.  Dr.  Pant 
Ilaupt,  Professor  of  Semitic  Languages  in  the  Johns  Hopkins  Univer- 
sity, was  in  February  appointed  Honorary  Curator,  Dr.  Cyrus  Adier,  of 
the  same  university,  coDseoting  to  act  as  Honorary  Assistant  Cnrator. 
The  Section  of  Transportation,  under  the  care  of  Mr.  J.  E.Watkins,ha8 
now  reached  that  point  in  its  history  where  it  may  take  rank  with  the 
other  sections  of  the  Department  of  Arts  and  Industries.  The  Section 
of  Graphic  Arts,  under  tite  curatorship  of  Mr.  S.  It.  Koehler,  has  made 
excellent  progress  toward  the  illustration  of  the  resources  of  the  art  of 
engraving  in  all  its  branches.  On  May  d  the  Department  of  Living 
Animals  was  organized,  with  Mr,  W.  T.  Homaday,  Chief  Taxiderniist,  as 
curator. 

As  in  years  past,  we  have  been  called  upon  to  contribute  to  local  ex 
hibitions,  and  nnmcroos  applications  have  been  made  for  material, 
which  has  always  been  refused  on  the  ground  that  nothing  could  be  done 
without  an  order  from  Congress.  Numerous  bills  of  this  kind  havel>een 
before  Congress  for  consideration.  One  of  these,  passed  during  the  fiscal 
year  of  18S7,  applied  to  the  present  year.  This  was  the  bill  authorizing 
*Soe  Necrology,  in  aaabseqneDt  eoction. 


68  BEPORT  OP  THE  SECEETABT. 

tbe  sendJDg  of  collections  to  MioDeapolis.    Tbe  joint  resoluUou,  wliich 
was  approved  March  3, 1887,  is  Iiere  quoted: 


Eesohied  by  the  Senate  and  House  of  Representatives  of  the  United  States 
of  America  in  Congress  assembled,  That  it  is  desirable,  in  any  wa;  cod- 
sistent  with  existing  laws,  and  without  risk  to  Govenimeut  property 
or  expense  to  the  National  Treasury,  to  onconrage  the  effort  being 
made  for  the  opening  and  holding  of  a  grand  iudnstrial  aad  educatioual 
exposition  of  tlie  Northwest,  at  the  city  of  Minneapolis,  in  the  State  of 
Minnesota,  and  the  interests  of  the  whole  northwestern  section  of  oar 
country  demand  it;  be  made  an  unqualified  success ;  and  it  be,  aud  is 
hereby,  approved  that  the  heads  of  the  several  Executive  Departments 
shall,  in  whatever  respects  thoy  maiy  iu  their  judgment  sp©  convenient 
aud  proper,  loan  any  articles  or  material  suitable  to  such  purpose: 
Provided,  That  such  loan  be  made  entirely  on  the  responsibility  of  said 
Minneapolis  Industrial  Exposition,  and  shall  not  be  of  material  needed 
for  use  in  either  Department,  and  shall  not  in  any  way  interrupt  the 
daily  rontine  of  duty  or  order  in  any  branch  of  the  Goverument,  and 
shall  be  returned  to  the  proper  Department,  iu  good  order,  within  one 
month  after  the  close  of  the  exi>osition;  And  provided  furtker.  That 
before  any  snch  loan  sbatl  be  made,theproper  headof  the  Department 
shall  require  and  receive  a  good  and  sufficient  bond,  by  or  iu  behalf  of 
such  exposition,  for  the  safe  return  thereof  as  aforesaid,  aud  to  indem- 
nify and  save  harmless  the  Government  of  tbe  United  States,  or  any 
Department  thereof,  from  any  liability  or  expense  on  accoant  thereot^ 
or  on  account  of  this  resolation. 

Approved,  March  3, 1887. 

The  exhibit  of  the  Smithsonian  Institution  was  prepared  ander  the 
direction  of  Mr,  W.  V,  Cox,  Chief  Clerk  of  tlio  National  Maseam,  who 
was  appointed  representative  of  the  Institution  on  this  occasion.  Tbe 
exhibit  maybe  classified  auder  the  foUowiug  heads:  Ethnology,  Tex- 
tiles and  Fabrics,  Metallurgy,  Deer  Autlers  and  Horns,  Casts  of  Fishes 
of  North  America,  Photographs  of  Government  Buildings,  Inclading  the 
Smithsonian  Institution  and  National  Museum,  collection  of  specimens 
illustrating  the  composition  of  tbe  human  body.  The  total  weight  of 
this  exhibit  was  21,507  pounds.  The  entire  Government  exhibit  at- 
tracted much  attention,  and  repeated  requests  were  made  by  the  man- 
agers of  the  exposition  for  the  privilege  of  keeping  the  articles  for 
another  exhibition. 

A  much  more  extensive  enterprise  was  the  Ohio  Valley  and  Central 
States  Exposition  at  Cincinnati,  opening  July  4;  1888,  which,  together 
with  an  exhibition  at  Marietta  on  July  15  to  July  10,  was  made  the  sub- 
ject of  a  bill  which,  having  passed  both  Houses,  was  approved  May  28, 
1888.  A  copy  of  the  act  approved  May  28,  and  of  the  explanatory  act 
approved  July  10,  is  here  given. 
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AN  ACT  making  an  apprupriutioii  to  cnnUle  tho  Heveral  Execntive  DepartmoDta  of 
tl«^  Oovernmutit.  ao<l  the  Bnreau  of  A);riuLi1tLiro  anil  tbo  Sniitliaouiaa  iDatiCiition, 
iocluditie  tlio  National  Mnnouin  aad  Commiwioii  of  Fiuli  aud  Fisheries,  to  partici- 
pate in  tTie  CuntODDJal  Exposition  of  tbe  Ohio  Valley  aud  Ceutrat  States,  to  be  held 
at  Ciacionati,  Oh)o,from  JaljfoDtth  to  Octohcr  twonty-saTenth,  eighteen  hundred 
and  eighty 'eight. 

Whereas  the  States  which  comprise  the  Northwest  Territory  and  the 
adjacent  States  will  hold  at  Oiucinnati,  Ohio,  fi-om  July  fourth  to  Octo- 
ber twenty -seventh,  eighteen  hnndred  and  eighty-eight,  a  centennial 
exposition  commemorative  of  the  organization  of  the  Northwest  Terri- 
tory, under  the  ordinance  of  seventeen  hnndred  and  eighty-seven,  in 
which  esposition  all  the  States  and  Territories  of  tbe  United  States  and 
the  General  Government  have  been  invited  to  participate,  the  object 
being  in  said  exposition  to  present  a  panorama  of  the  nation's  resources 
and  present  state  of  progressive  development  by  an  exhibition  of  the 
productsof  agriculture,  of  the  various  industries  and  fine  arts ;  also  the 
reenlts  of  advancement  made  in  the  sciences;  tbe  whole  illustrating  the 
opportanitiea  secured  to  and  the  poswbilitles  which  wait  upon  the  citi- 
zens of  this  Kepublic ;  and 

-  Whereas  the  citizens  of  the  Uhio  Talley  and  the  several  States  a^a- 
cent  thereto  have  made  suitable  and  adequate  preparation  aud  arrange- 
ments for  holding  said  exposition,  and  are  desirous — and  it  being  fit  and 
proper — that  tbe  several  Bxecntive  Departments  of  the  Government, 
the  Department  of  Agriculture,  the  Smithsonian  Insticntion,  including 
the  i4ationat  Museum  aud  Commission  of  Fish  and  Fisheries,  should 
participate  in  said  exhibition  :  Therefore, 

Be  it  enacted  by  the  Senate  and  House  of  Bqn-esentativei  of  the  United 
States  of  America  in  Congress  assembled,  That  the  head  of  each  of  the 
several  Executive  Departments  of  the  Government,  the  Commissioner  of 
Agricnlture,  and  tbe  Smithsonian  Institution,  including  the  National 
Masenm  and  Commission  of  Fish  and  Fisheries,  under  the  direction  of 
the  President  of  the  United  States,  be,  and  they  are  hereby,  authorized 
and  directed  to  prepare  and  make  suitable  exhibits  at  the  said  Ceuten* 
nial  Exposition  of  the  Ohio  Valley  and  Central  States,  to  be  held  at 
Cincinnati,  beginning  on  tbe  fourthof  July  and  closing  October  twenty- 
seventh,  eighteen  hundred  and  eighty-eight. 

That  there  shall  be  appointed  a  committee  of  Congress  composed  of 
ten  members,  Ave  to  be  appointed  by  the  President  of  tbe  Seoate  and 
five  by  the  Speaker  of  the  House  of  Representatives.  Said  committee 
is  anthorized  and  directed  to  visit  said  exposition  and  make  such  report 
to  Congress  in  that  behalf  as  they  may  deem  needful  and  proper :  Pro- 
vided, That  the  President  may  in  tbe  exercise  of  his  discretion  allow 
such  documents,  and  exhibits  a$  relate  to  early  settlement  at  Marietta, 
Ohio,  aud  the  ostablishmeut  of  civil  government  in  the  territory  nortli- 
westof  the  Ohio  River,  to  be  taken  to  Marietta,  and  exhibited  during 
the  time  from  July  fifteenth  to  nineteenth,  eighteen  hundred  and  eighty- 
eight,  inclusive,  under  such  restnctiona  and  custody  as  he  may  direct. 

That  to  enable  the  several  Executive  Departments  of  tbe  Government, 
the  Department  of  Agriculture  and  tbe  Smithsonian  Institution,  in- 
clnding  the  National  Museum  and  the  Commission  of  Fisb  and  Fish- 
eries, to  participate  in  said  exposition,  to  be  held  as  aforesaid,  there  is 
hereby  appropriated,  out  of  any  money  in  the  Treasury  not  otherwise 
appropriated,  one  hundred  and  forty-seven  thousand  seveu  hundred  and 
tUty  dollars,  apportioned  as  follows : 

For  tbe  War  Department,  seven  thousand  one  hundred  and  fifty  dol> 
lars. 

For  the  "Savy  Department,  fifteen  thousand  dollars. 
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For  tiie  State  Dopartmeiit,  two  tliousaml  five  hundred  dollars. 

For  the  Troasary  Departmeiit,  seven  tbousand  fivo  hnndred  dollars. 

For  the  loterior  Department,  tliirty-six  tliuusand  one  bondred  dol- 
lars. 

For  tbe  Department  of  Agriculture,  twenty  tlioasand  dollars. 

For  the  Post-Office  Departmeut,  five  thouBand  dollars. 

For  tbe  Department  of  Justice,  two  thousand  dollars. 

For  the  Smithsonian  Institution,  iucindiDg  the  Oommission  of  Fiah 
and  Fisheries,  fifty  thousand  dollars. 

For  expenses  of  tbe  committee  of  Congress,  two  thousand  five  hun- 
dred dollars. 

That  tbe  President  may,  if  in  bis  judgment  it  shall  be  deemed  neces- 
sary and  expedient  in  order  to  secure  tbe  best  results  with  frreatest 
economy,  transfer  a  p»rt  of  the  fund  hereby  apportioned  to  one  Depart- 
ment or  Bureau  to  another  Department  or  Burean.  The  term  Bureau 
wherever  used  herein  shall  be  construed  to  include  the  Agricultural 
Department,  tbe  Smithsonian  Institution,  and  Commission  of  Fish  and 
Fisheries. 

That  tbe  President  of  the  United  States  is  hereby  authorized  to  de- 
tail an  officer  of  tho  pay  department  of  the  Army  or  Navy  to  disburse  * 
tbe  fund  appropriate  by  this  act. 

Tbe  payments  on  account  of  expenses  incurred  in  carrying  out  and 
into  effect  the  provisious  hereof  shall  be  made  on  itemized  vouchers  ap- 
proved by  the  representative  of  the  Department  incurring  the  liability, 
and  a  person  to  be  designated  by  the  President  to  make  final  audit  of 
said  accounts:  Provided,  Thatpaymentof  the  expenses  incurred  by  the 
committee  of  Congress  shall  be  made  on  vouchers  approved  by  the 
chairman  of  said  «ommittee. 

That  the  bead  of  each  of  said  Executive  Departments  and  of  tbe  De- 
partment of  Agriculture,  Smithsonian  Institntion,  and  Oommission  of 
Fish  and  Fisheries  shall,  from  among  the  officers  or  employees  thereof, 
appoint  a  suitabte  person  to  act  as  representative  of  such  Department 
or  Bureau,  and  said  representative  shall,  under  the  direction  and  con- 
trol of  tbe  head  of  the  Department  or  Bureau,  supervise  the  preparation 
and  conduct  of  the  exhibits  herein  provided  for. 

That  uo  officer  or  employee  appointed  as  aforesaid  shall  be  paid  extra 
or  additional  compensation  by  reason  of  services  rendered  in  virtue  of 
such  employment;  but  nothing  herein  shall  be  so  construed  as  to  pre- 
vent tbe  payment  of  the  jnst  and"  reasonable  expenses  of  any  commit- 
tee, officer,  or  employee  appointed  or  employed  under  and  by  virtue  of 
the  provisions  of  this  act. 

That  all  articles  imported  from  the  Republic  of  Mexico  or  the  Domin- 
ion of  Canada  for  the  purpose  of  being  exhibited  at  said  exposition 
shnll  be  admitted  free  of  duty,  subject,  however,  to  such  conditions  and 
regulations  as  the  Secretary  of  the  Treasury  may  impose  and  prescribe. 

Approved,  May  28,  1888. 

JOINT  BE80LUTI0N  do«IarinK  the  tnie  intent  and  meaning  of  the  aot  allp^ov(^d 
May  tweDt;-eighi£,  eighteen  hnndred  ftnd  eighty-eight. 

Resolved  by  the  Senate  and  House  of  Eepreaentatives  of  the  United  States 
o/Americain  Congress  assembled,  That  it  is  the  true  intent  and  meaning 
of  the  act  of  Congress  approved  May  twenty  eighth,  eighteen  hundred 
and  eighty-eight,  by  tho  President  of  the  United  States,  entitled.  "An 
aot  making  appropriation  to  enable  the  several  Executive  Departments 
of  the  CU)TerDment,  and  the  Bureau  of  Agriculture,  and  the  Smithsonian 
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JnsUtatioD,  tDcIudiDg  the  Natioual  Moseum  and  tbe  Goiutoission  of  Fish 
Bod  Fiaheriee,  to  participate  in  the  Gentfinnial  Exposition  of  tbe  Ohio 
Valley  and  Central  St^es,  to  be  held  at  Cincinnati,  Ohio,  fh>ni  Jnly 
fourth  to  October  seventli,  eighteen  handred  and  eighty-eight,"  that 
the  President  of  the  United  States  may,  in  Ilia  discretion  make  au  order 
directing  that  any  docaments,  papers,  maps  not  original,  books  or  other 
exliibits  which  properly  and  pertinently  relate  to  the  establishment  of 
civil  government  in  the  territory  northwest  of  the  Ohio  River,  may  be 
sent  apon  an  ezecntive  order  firom  any  of  the  several  Departments  in 
said  act  named,  or  from  the  exhibits  now  at  Cincinnati,  and  that  the 
appropriation  of  money  in  said  act  to  defray  the  expenses  of  snub  ex- 
hibits, maybe  made  applicable,  in  so  far  as  the  President  of  tbe  United 
States  may  direct,  to  the  payment  of  the  expenses  of  the  care,  trans- 
portation to  and  retom  of  such  exhibits  from  Marietta.  And  tbe  same 
shall  be  paid  &om  snob  Aind  heretofore  set  apart  for  each  Department 
as  tbe  President  may  order.  Sor  shall  anything  in  said  act  be  so  oon- 
BLmcd  as  to  prevent  the  purafaase  of  suitable  materials,  and  the  em- 
ployment of  proper  persons,  to  complete  or  modify  series  of  objecta,  and 
classes  of  specimens,  when  in  thejudgment  of  the  head  of  any  Depart- 
ment snch  purchase  or  enploymeut,  or  both  is  necessary  in  the  proper 
preparation  and  conduct  of  an  exhibit.  Nor  to  authorize  the  remov^ 
from  their  places  of  deposit  in  Washington  of  any  original  paper  or 
docnment  or  laws  or  ordinances  whatever. 
Approved,  Jnly  16, 1888. 

The  Assistant  Secretary,  Dr.  Goode,  was  appointed  representative  of 
the  Smithsonian  Institation  in  the  preparation  of  this  display,  in  ac- 
cordance with  tbe  provisions  of  the  act.  Preparations  for  these  exhi- 
bitions were  nearly  completed  at  tbe  close  of  the  fiscal  yetu*,  and  some 
fourteen  car-loads  of  material  have  been  sent  by  this  Institntioa  to 
Cincinnati.  The  sum  of  $50,000  was  appropriated  for  the  use  of  the 
Smithsonian  Institntiou  (inclnding  the  National  Museum  and  Fish 
Commission),  and  (10,000  of  this  sum  was  transferred  to  the  Commis- 
sioner of  Fisheries. 

In  this  oonueotion  it  may  be  well  to  say  that,  although  sympathizing 
with  the  effort  to  extend  the  educational  work  of  tbe  Institution  and  of 
the  National  Museum  througliont  the  country,  tbe  growing  tendency  to 
withdraw  for  a  considerable  poi-tiou  of  each  year  some  of  tbe  most  in- 
teresting and  valuable  parts  of  the  collections,  is  liable  to  many  objec- 
tions,— objections  which  are  much  stronger  now,  since  the  Museum  is 
approaching  a  final  arrangement  in  classification  than  some  years  ago, 
when  the  collections  were  unsettled  and  anformed.  Not  only  is  tlio 
work  of  the  entire  Moseum  seriously  impaured,  but  tbe  collections  seut 
out  are  invariably  damaged,  soiae  irreparably,  some  to  such  a  degree 
that  it  requires  much  time  and  expense  to  restore  them.  Furthermore^ 
the  standard  of  local  exhibitions  is  yearly  becoming  higher,  and  tbe 
local  managers  are  no  longer  satisfied  to  accept  from  us  the  specimens 
which,  iu  tbe  Judgment  of  the  Museum  officials,  can  he  spared,  but  are 
disposed  to  insist  upon  having  the  most  valuable  and  costly  objects, 
which  if  destroyed  would  bo  irreplaceable,  and  if  seut  at  all  are  espe- 
cially liable  to  damage.    In  addition  to  this  should  bo  taken  into  account 


60  REPORT  OP  THE  8UCBETABT. 

For  tLe  State  Deiirtrttneiit,  two  tlioiisaud  Uvu  buiiilred  dollars. 

For  the  Treasnry  Dejuirttiietit,  si^vcii  tliousand  five  linudred  dollare. 

For  tbe  luterior  Department,  tliirty-sis  thousand  one  hundred  dol- 
lars. 

For  the  Department  of  Agricultare,  twenty  thoosand  dollars. 

For  the  PostOf&ce  Dei)artment,  five  thousand doliars. 

For  the  Department  of  Justice,  two  thousand  dollars. 

For  the  Smithsonian  Institntion,  includiug  the  Oommiasiou  of  Fish 
and  Fisheries,  fifty  thousand  dollars. 

For  expenses  of  the  committee  of  Congress,  two  thousand  five  hnn- 
dred  dollars. 

That  the  President  may,  if  in  his  judgment  it  shall  be  deemed  neces- 
sary andexpedieut  in  order  to  secure  the  best  results  with  greatest 
economy,  transfer  a  part  of  the  fund  hereby  apportioned  to  one  Depart- 
ment or  Bureau  to  another  Department  or  Bureau.  The  term  Bureau 
wherever  used  herein  shall  be  construed  to  include  the  Agricultural 
Department,  the  Smithsonian  Institution,  and  Commission  of  Fish  and 
Fisheries. 

That  the  President  of  the  United  States  is  hereby  authorized  to  de- 
tail au  officer  of  the  pay  departmeut  of  the  Army  or  Navy  to  disburse  ■ 
the  fund  appropriated  by  this  act. 

The  payments  on  account  of  expenses  inoorred  iu  carrying  out  and 
into  effect  the  provisions  hereof  shall  be  made  on  itemized  vouchers  ap- 
proved by  the  representative  of  the  Department  incurring  the  liability, 
and  a  person  to  be  designated  by  the  President  to  make  final  audit  of 
said  accounts ;  Provided,  That  i>ayment  of  the  expenses  incurred  by  the 
committee  of  Congress  shall  be  made  on  vouchers  approved  by  the 
chairman  of  said  eommittee. 

That  the  head  of  each  of  said  Executive  Departments  and  of  tbe  De- 
partment of  Agriculture,  Smithsonian  Institution,  and  Commission  of 
Fish  and  Fisheries  shall,  from  among  the  officers  or  employees  thereof, 
appoint  a  suitable  person  to  act  as  representative  of  such  Department 
or  Bureau,  and  said  representative  shall,  under  the  direction  and  con- 
trol of  the  head  of  the  Department  or  Bureau,  supervise  the  preparation 
and  conduct  of  the  exhibits  herein  provided  for. 

That  no  officer  or  employee  appointed  as  aforesaid  shall  be  paid  extra 
or  additional  compensation  by  reason  of  services  rendered  in  virtue  of 
such  employment;  but  nothing  herein  shall  bo  so  construed  as  to  pre- 
vent the  payment  of  the  just  and"  reasonable  expenses  of  any  commit- 
tee, officer,  or  employee  appointed  or  employed  ander  and  by  virtue  of 
tbe  provisions  nf  this  act. 

That  alt  articles  imported  from  the  Republic  of  Mexico  or  the  Domin- 
ion of  Canada  for  the  purpose  of  being  exhibit«d  at  said  exposition 
shall  be  admitted  fVce  of  duty,  subject,  however,  to  such  conditions  and 
regulations  as  the  Secretary  of  the  Treasnry  may  impose  and  prescribe. 

Approved,  May  28,  1888. 


Bewlved  hytke  Senate  and  Souse  of  Repregentativeg  of  the  United  Staten 
o/Americain  Congrese aaaembted,  That  it  is  the  true  intent  aud  meaning 
of  the  act  of  Congress  approved  May  twenty  eighth,  eighteen  hundred 
and  eighty-eight,  by  the  President  of  the  United  States,  entitled  "An 
act  making  appropriation  to  enable  tlie  several  Executive  Departments 
of  tbe  Government,  and  the  Bureanof  Agriculture,  and  the  Smithsonian 
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IPBtitution,  iududiDg  the  Katioiial  Museum  and  tbo  CoiuiniHsion  of  FiBh 
aod  Fisheries,  to  participate  in  the  OeQt«nnial  Expoaition  of  the  Ohio 
Talley  and  Central  States,  to  be  held  at  Cincinuati,  Ohio,  from  Jaly 
fourth  to  October  seventh,  eighteen  hundred  and  eighty-eight,"  that 
the  President  of  the  United  States  may,  in  his  discretion  make  au  order 
directing  that  any  documents,  papers,  maps  not  original,  books  or  other 
exhibits  which  properly  and  pertinently  relate  to  the  establishment  of 
civil  government  in  the  territory  northwest  of  the  Ohio  River,  may  be 
sent  upon  an  execative  order  ftom  any  of  the  several  Departments  in 
said  act  named,  or  from  the  exhibits  now  at  Cincinnati,  and  tliat  the 
appropriation  of  money  in  said  act  to  defray  the  expenses  of  such  ex- 
hibits, maybe  made  applicable,  in  so  far  as  the  President  of  the  TJaited 
States  may  direct,  to  the  payment  of  the  expenses  of  the  care,  traos- 
portation  to  and  return  of  such  exhibits  ftom  Marietta.  And  the  same 
Bfaall  be  paid  Irom  anch  fund  heretofore  set  apart  for  each  Department 
as  the  President  may  order.  Sot  shall  anything  in  said  act  be  so  con- 
strued as  to  prevent  the  purchase  of  suitable  materials,  and  the  em> 
ployment  of  proper  persons,  to  complete  or  modify  series  of  objects,  and 
classes  of  specimens,  when  in  thejudgment  of  the  head  of  any  Depart- 
ment such  purchase  or  employment,  or  both  is  necessary  in  the  proper 
preparation  and  conduct  of  an  exhibit.  Kor  to  anthorize  the  removal 
from  their  places  of  deposit  iu  Washington  of  any  original  paper  or 
docament  or  laws  or  ordinaaces  whatever. 
Approved,  Jnly  16, 188S. 

The  AssiBlant  Secretary,  Dr.  Goode,  was  appointed  representative  of 
the  SmithsoDiaa  lostitatiou  in  the  preparation  of  this  display,  in  ao- 
cordance  with  the  provisions  of  the  tict  Preparations  for  these  exhi- 
bitions were  nearly  completed  at  the  close  of  the  Sscai  jetut,  and  some 
fourteen  car-loads  of  material  have  been  sent  by  this  Institution  to 
Cincinnati.  The  sum  of  450,000  was  appropriated  for  the  use  of  the 
SmithBoiiian  Institntion  (iucludiug  the  National  Miiaeum  and  Fish 
Commission),  and  $10,000  of  this  sum  was  transferred  to  the  Commis- 
sioner of  Fisheries. 

Id  this  ooDQectiou  it  may  be  well  to  aa;  that,  although  sympathizing 
with  the  effort  to  extend  the  educational  work  of  the  Institution  and  of 
the  ITational  Museum  throughout  the  conntry,  the  growing  tendency  to 
withdraw  for  a  considerable  poi-tion  of  each  year  some  of  the  most  in- 
teresting and  valuable  parte  of  the  collections,  is  liable  to  many  objec- 
tioDB, — objections  which  are  much  stronger  now,  since  the  Museum  is 
approaching  a  final  arrangement  iu  classification  than  some  years  ago, 
when  the  collections  were  unsettled  and  unformed.  Not  only  is  the 
work  of  the  eutire  Museum  seriously  impaired,  but  the  collections  sent 
oat  are  invariably  damaged,  sume  irreparably,  some  to  such  a  degree 
that  it  requires  much  time  and  expense  to  restore  them.  Furthermore, 
the  standard  of  local  exhibitions  is  yearly  becoming  higher,  and  the 
local  managers  are  no  longer  satisfied  to  accept  from  us  the  specimens 
which,  iu  the  judgment  of  the  Museum  officials,  can  he  spared,  but  are 
disposed  Ui  insist  upon  having  the  most  valuable  and  costly  objects, 
wbi<^  if  destroyed  would  be  irreplaceable,  and  if  sent  at  all  are  espe- 
cially liable  to  damage.    Iu  addition  to  this  should  be  taken  into  account 
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the  fact  that  temporary  exposition  buildiugs  are  never  ]ire-t)roof,  aDd 
that  tbe  time  is  sure  to  come,  if  the  present  practice  prevails,  when  some 
exhibition  building  contaioiDg  Government  collections,  to  tbe  value  of 
hundredsof  tboasands  of  dollnrs,  will  be  destroyed.  The  experience 
of  the  Mexican  Government  iu  its  participation  at  the  New  (Jrleans 
Es}K>3ition  and  of  the  Government  of  New  South  Wales  in  1883  may 
bo  taken  as  warnings.  If,  however,  iu  futare  years  Cougress  is  dis- 
liosed  to  order  such  participutioD  in  exhibitions,  I  woald  urge  as  a  ne- 
cessity that  legislation  should  be  provided  at  least  six  months  iu  ad- 
vance of  the  date  of  the  exhibition  j  otherwise,  the  participation  can 
not  but  be  nnsatis&ctory  and  expensive.  1  am  also  disposed  to  lay 
Btrese  upon  the  necessity  of  liberal  appropriations,  which  shoold  be 
made  with  the  andeFsCaDdiiig  that  new  material  may  be  obtained,  which 
shall  not  only  replace  that  which  has  been  lost  iu  past  exhibitions,  but 
shall  enrich  the  Museum  collections  for  home  use  and  for  use  iu  fiitnre 
exhibition  work.  If  this  necessity  is  not  recognized,  the  resolt  will  be 
that  in  a  few  years  the  Mosenm  will  be  greatly  impoverished,  not  only 
by  the  destructioD  of  material,  but  also  by  the  dissipation  of  tbe  energy 
of  its  staff,  which  being  applied  to  temporary  purposes  in  this  way  is 
taken  away  from  its  legitimate  work.  It  would  indeed  seem  only  &ir 
that  a  distraction  of  this  kind,  which  affects  in  large  degree  every 
officer  and  employ^,  should  be  compensated  for  by  tJie  opirartunity  to 
purchase  new  material  which  will  remain  permanently  the  property  of 
the  Government  and  increase  the  usefuluess  of  the  GoTemmeotal 
Museum  work. 

BUREAU  OP  BTHNOLOGT. 

The  prosecution  of  ethnologic  researches  among  the  North  American 
Indians,  under  the  {Secretary  of  the  Smithsonian  Institution,  and  iu  com- 
pliance with  acis  of  Congress,  was  continued  during  the  year  1887-'88 
in  charge  of  Maj.  J.  W.  Powell,  as  director,  who  has  furnished  the  fol- 
lowing account  of  operations. 

The  work  of  the  year  is  most  conveniently  reported  upon  under  two 
general  heads  of  field  work  and  office  work. 

FIELD  WORE. 

The  field  work  of  the  year  is  divided  into  (1)  monnd  explorations  and 
(2)  general  field  studies,  which  dnriug  tbe  year  were  chle&y  directed  to 
archJBology,  linguistics,  and  pictography. 

Mound  explorationg. — The  work  of  exploring  the  mounds  of  the  east- 
ern United  States  was,  in  ti)rmer  years,  under  tbe  soperintendence  of 
Prof.  Cyms  Thomas. 

Much  of  bis  attention  and  that  of  his  assistants  was  directed  to  the 
preparation  for  the  publication  of  bis  reports  on  the  work  of  tbe  monnil 
division  during  tbe  previous  years  of  its  labors. 
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As  tbv  work  of  writing  up  the  report  from  the  fiold-notes,  examiDiug 
the  collectious,  und  preparinfr  the  plats  and  illustrations  proceeded,  it 
was  foQud  that  here  and  there  were  omiasious  in  the  origiDtU  esamioa- 
tioDB  which  left  the  details  of  certain  Beotions  incomplete.  It  therefore 
became  necessary  to  close  these  gaps  as  far  as  possible.  The  most  im< 
portant  hiatus  was  filled  by  au  examination  of  the  lake  border  of  the 
TTuited  States  from  Detroit  westward  to  the  bead  of  Lake  Superior,  to 
ascertain  whether  the  historic  Indian  b>calities  along  that  line  were 
marked  by  moouds  or  other  ancient  works. 

Another  nodertaking  which  had  been  began  daring  the  last  month 
of  the  preceding  year  was  a  survey  of  certain  inclosares  and  other  an- 
cient remains  of  Ohio,  to  test  the  reliability  aud  accuracy  of  tbe  sorveys 
made  by  Squier  and  Davis  and  others.  This  was  coDtinaed  during  a 
portion  of  the  past  year. 

A  third  item  consisted  iu  completing,  as  far  as  possible,  the  list  of 
mound  localities  to  be  used  in  preparing  the  maps. 

During  the  year  the  assistants  were  Messrs.  James  D.  Middleton, 
Gerard  Fowke,  aud  Henry  L.  Beynolds. 

On  JulylS  Messrs.  Middleton  and  Fowke  went  to  Ohio,  where  they  were 
engaged  aboatonemoathinsurveying  the  ancient  works  of  that  region. 
Daring  the  same  time  Mr.  Reynolds  was  emjiloyed  in  the  same  State 
collecting  data  for  the  arclifeologic  maps.  From  Ohio  Mr.  Fowke  went 
to  Michigan,  making  the  tour  of  the  lake  border  of  the  United  States 
from  Detroit  westward  to  Dututh  at  tbe  head  of  Lake  Superior.  He 
made  carefnl  examinations  for  ancient  works  and  aboriginal  remains, 
especially  at  the  following-named  points :  Detroit;  Port  Huron;  Sagi- 
naw; Ogemau  County;  aboatTraverse  Bay;  Beaver  Island;  Mackinac 
Islaud  and  the  main  land  on  both  sides ;  Sault  Ste.  Marie ;  Marquette; 
Manissiug;  the  copper  region;  Ontonagon;  Asblaud;  Bayfield;  La 
Pointe  (the  Old  Chaqnamagon),  and  Dulnth.  Beturniug  by  way  of 
Prairie  du  Ohieu,  Wis.,  and  Davenport,  Iowa,  be  stopped  at  Carbon- 
dale,  III.,  the  point  selected  ns  headquarters  for  the  season.  After 
writing  out  a  preliminary  report  of  bis  trip  he  went  to  Kentucky  to 
examine  certain  works  in  the  northern  part  of  that  State,  and  thence 
to  Washington.  Daring  May  and  June,  1888,  he  was  engaged  in  ex- 
ploring mounds  in  Pike  Coanty,  Ohio. 

From  Ohio  Mr.  Middleton  went  to  Wisconsin  to  snrvey  certain  groups 
of  works  in  the  sonthern  and  soathwesteru  part  of  that  State,  which 
occupied  him  antil  autumn.  He  then  went  to  Carbondale  where  he  was 
engaged  most  of  the  winter  in  working  up  the  plats  and  other  results 
of  his  sarveys.  Before  tbe  close  of  the  winter  he  made  a  survey  of 
certain  groups  in  soatheaatem  Missouri  and  of  the  Seltzertown  group 
in  Mississippi.  During  April,  May,  and  June  be  waseuf^aged  in  sur- 
veying and  examining  groups  in  southern  Ohio  and  northern  Kentucky, 

Mr.  Reynolds,  after  leaving  Ohio,  wns  engaged  during  the  remainder 
of  the  summer,  and  until  be  went  to  Curboudale  iu  autnmn,  collecting 
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material  for  maps,  in  Micliigau  aud  Wisooiisiii.  He  remained  at  Oar- 
boudale  UDtil  the  last  of  December. 

Qeneral  field  studies. — ^While  engaged  ia  making  a  geological  revon- 
naissance  of  the  Tewan  Mountains,  the  Director  was  euabled  to  study 
op  tlie  ground  a  large  field  of  archieology.  This  ia  au  extensive  district 
of  conntry  drained  by  the  Ohama  and  Jemez,  and  other  tributaries  of 
the  Bio  Grande  del  Xorte.  In  prehistorio  and  early  histoiic  times  the 
region  was  mainly  ocoapied  by  tribes  of  the  Tewan  stock.  The  people 
lived  in  villages  or  paeblos,  many  of  which  were  built  of  the  rude  atone 
that  abounds  in  couvenient  forms  for  such  structures.  The  cliffs  of  the 
caQoiis  carved  by  the  many  streams  that  drain  the  moautnin  area  aie 
often  oomt>osed  of  volcanic  tufa  so  soft  that  itcan  be  easily  worked  with 
rude  stone  tools,  and  many  of  the  people  had  learned  to  hew  it  into 
convenient  shapes  for  arcbitectnral  purposes. 

Some  of  the  tribes  at  different  periods  in  their  history  left  their  stone 
pueblos  and  constructed  homes  for  themselves  by  excavating  chambers 
in  the  tufa  cliffs.  These  oavate  dwellings,  now  abandoned  aud  in  ruins, 
and  the  ruins  of  many  other  rtucient  dwellings,  are  scattered  through- 
out this  entire  country. 

On  the  northern  flank  of  the  Tewan  Mountains,  near  the  river  Ghama 
and  about  3  miles  below  Abiquin,  an  extensive  ruin  was  visited,  the 
walls  of  which  were  constructed  of  clay  built  up  in  a  mass.  By  wbat 
mechanical  devices  they  were  built  was  not  discovered,  but  it  is  evident 
that  the  clay  was  not  made  into  adobes.  Daring  the  study  of  all  these 
ruins  interesting  archteologic  collections  were  made,  especially  of  arijcles 
in  stone  and  clay. 

Mr.  James  Stevenson,  who  had  accompanied  the  Director  in  the  Above- 
mentioned  explorations,  proceeded,  at  the  beginning  of  October,  1887, 
to  the  pueblo  of  Silla,  about  8  miles  south  of  Jemez,  and  spent  six  weeks 
engaged,  with  remarkable  success,  in  making  a  collection  and  studying 
the  customs,  sociology,  and  mythology  of  the  people. 

The  Silla  retain  their  ancient  religion  in  great  purity  in  spite  of  the 
efforts  of  Christian  priests  which  have  been  continued  for  centuries. 
Their  ceremonial  chambers  contained  brigUtly-colored  altars  of  wood, 
before  which  many  idols  and  other  sacred  objects  were  placed,  while  the 
walls  were  bung  with  various  my  thologic  emblems  of  great  delicacy  aud 
beauty.  Mr.  Stevenson  was  invited  to  inspect  all  these  freely.  The 
fact  was  disclosed  that  the  people  had  a  finer  variety  of  idols  than  even 
the  ZuQi.  Their  stone  idols  in  human  form  presented  a  special  feature, 
the  carving  being  of  a  higher  typo  than  any  before  seen  in  the  region. 

From  one  of  the  large  ceremonial  chambers  be  was  passed  through  a 
concealed  opening  into  a  much  smaller  room  literally  filled  with  masks 
made  in  imitation  of  their  idols,  all  of  which  he  vas  permitted  to  examine 
at  leisure,  a  moat  unusual  privilege,  as  these  people  have  a  sutjerstitioua 
dread  of  their  masks  being  seen  when  off  the  person.  This  collection  of 
masks  is  not  only  large  but  interesting  in  variety.  Sketches  wore  made 
of  many  of  them. 
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Tbe  Silla,  like  tlie  other  pncblos,  have  alirines  scattered  uronnd  tlie 
village  Dear  and  far,  wbicli  Mr.  Stevouson  vras  inviteil  to  visit  and  io- 
Hpect,  flndiog  some  of  them  guarded  by  coloHNal  stone  animals  crudely 
formed.  Having  unexpectedly  discovered,  white  studying  their  mythol- 
ogy, that  these  peopIe,like  the  Moki,  held  ceremonials  with  living  snakes, 
including  the  rattlesoako,  he  asked  to  be  shown  the  exact  place  where  the 
snake  ceremonies  were  held.  This  proved  to  be  5  or  6  miles  distant  from 
the  pneblOfin  a  desolate  spot  among  arid  bills,  where  there  was  a  small 
square  log  structare  in  which  the  snake  order  held  ceremonies  previous 
to  the  dance,  the  snakes  being  contained  in  two  large  pottery  vases. 
The  cave  when  fonnd  was  closed  and  completely  concealed  by  a  stone 
slab,  upon  the  removal  of  which  two  splendid  specimens  of  ancient  vases 
were  disclosed,  decorated  with  pictnresof  therattlesnake,monntain  lion, 
and  bear,  and  one  of  these  vases  now  occupies  a  position  in  the  National 
Maseam  as  a  part  of  the  collection  of  the  past  season. 

This  colIectioD,  consisting  of  864  specimens,  is  in  many  respects  the 
most  valuable  ever  secured  by  Mr.  Stevenson,  as  it  not  only  inclndes  a 
great  vanety  of  form  and  decoration  in  pottery  (some  of  the  pieces  being 
very  old),  bat  it  embraces  the  largest  and  most  interesting  collection  of 
idols  and  fetiches  yet  made.  Many  of  the  stone  image!)  are  in  human 
form  and  different  from  anything  possessed  by  tbe  Zuni  or  Moki  In- 
dians; those  of  tbe  latter  being,  with  few  exceptions,  carved  in  woo<l, 
while  the  Silla  possessed  a  large  number  of  well-carved  stone  idols  in 
human  form.  The  stone  animal  idols  are  also  superior  to  and  larger 
than  any  heretofore  collected.  One  of  the  features  of  the  collectiou  is 
tbe  beautiful  variety  of  plumed  and  other  fetiches. 

Mr.  Stevenson  made  copious  notes  on  the  mytbologv  and  sociology 
of  tbe  Silla,  and  obtained  the  most  complete  cosmogony  ever  secured 
by  him  from  any  people. 

He  closed  his  field  season  with  the  Zaui  priest-doctorfi,  obtaining 
from  them  additional  detailed  accounts  of  their  secret  medicine  order. 

During  tbe  months  of  August  and  September  Mr.  W.  II.  Holmes  was 
engaged  in  studying  the  antiquities  of  Jemez  Valley,  New  Mexico. 
Tills  valley  is  tributary  to  the  Uio  Grande  on  the  west,  and  it«  middle 
portion  is  about  50  miles  west  of  Santa  F6. 

Fifteen  important  ruined  pneblos  and  village  sites  wore  examined. 
They  correspond  closely  in  type  to  those  of  the  norfh,  and  bear  evi- 
dence in  most  cases  of  pre-Spanish  occupation.  Besides  the  larger 
rnins  there  are  a  multitude  of  minor  ruins,  small  houses  and  lodges  of 
stone,  scattered  through  the  forests,  Mr.  Holmes  carried  his  investi- 
gations of  the  ruins  of  Colorado  and  New  Mexico  as  far  south  as  ibi- 
quin,  wbicli  village  lies  at  the  northern  end  of  the  group  of  mountains 
iu  which  the  Bio  Jemez  takes  its  rise.  His  work  of  tbe  year  has 
therefore  enabled  him  to  connect  his  studies  of  the  northern  localities 
with  thoce  of  tbe  south  in  which  the  numerous  mwlern  juieblos  are  lo. 
cated.  The  chain  of  observations  thus  secured  is  of  value  in  a  study 
H.  Mis.  142 5  v*-' 
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of  tlie  art  pi-oductts  of  tbe  vaut  regiou  formerly  ocuupied  by  town-builil- 
iiig  tribeH. 

Particular  atteutioo  was  giveu  to  an  cxaaiiuatioii  of  the  ceramic  re- 
maius.  Tbese  constitute  one  of  the  means  of  developing  tbo  bistory  of 
tlie  preColunibian  iubabitants. '  A  large  series  of  si)ecimeus  was  for- 
warded to  tbe  Museum. 

Mr.  Victor  Mindelefi',  witb  Mr.  OosmoH  Mindelell'a»  his  assistant,  letl 
Washington  for  the  field,  September  1,  1887,  and  returned  March  18, 
1888.  A  group  of  cave  lodges,  excavated  iu  the  top  and  sides  of  a  ciu- 
der  cone  at  the  base  of  Sau  Fiancisco  Mountain,  and  situated  about  18 
miles  northeast  of  Flagstaff,  Ariz.,  was  visited  aud  sketches  and  dia- 
grams were  made.  Tbe  clitf  dwellings  of  Walnut  CailoD,  about  12  miles 
southeast  of  Flagstafl',  were  also  examined. 

Later  tbe  work  of  tke  field  party  was  among  tbe  ruined  pueblos  near 
EeauB  Caiiou,  which  connect  traditionally  with  the  present  Moki  vil- 
lages. These  ruins,  siic  iu  numl>er,  are  distributed  on  the  uortb  border 
of  the  Jeditoh  Valley,  and  are  scattered  along  lor  adistaueeof  1:3  miles. 

Tbe  party  afterwards  camped  tor  some  time  in  tbe  vicinity  of  OrailK;, 
the  largest  of  tbe  present  villages  of  Tnsayan.  Hei-e  a  study  was  made 
of  tbe  primitive  constructional  devices  still  in  use.  Two  interesting 
ruins  were  discovered  in  this  ueighborbood  and  their  giouud  plans  se- 
cured. In  the  northern  ruin  a  cave  or  underground  apartment  was 
found  containing  vestiges  of  stone  walls  aud  supporting  timbers.  The 
small  village  of  Moen-Kopi  was  surveyed.  This  is  an  outlying  farming 
pueblo,  occupied  mainly  during  the  planting  and  harvesting  seasous. 
A  very  extensive  system  of  iiTigatiou  is  in  u{>eration  iu  this  vicinity. 

Subsequeutly  the  party  spent  six  weeks  at  tbe  Chaco  ruins  iu  New 
Mexico.  An  aceurate  architectural  survey  of  the  more  important  ruins 
was  made,  aud  the  plans  secured  reveal  many  points  of  iuterest.  Tbe 
degree  of  mechanical  knowledge  displayed  by  tbe  builders  of  these 
pueblos  has  beeu  greatly  exaggerated  by  earlier  explorers,  as  also  the 
4]uality  of  the  masoury.  Close  examination  reveals  on  the  part  of  tbe 
builders  ignorance  of  some  of  the  simplest  i>rinuiples  of  construction. 
Several  ruins,  not  previously  known,  were  surveyed  and  others  were 
visited.  Late  in  the  season  the  partj-  platted  tbe  pueblo  of  Jemez, 
situated  upon  a  river  of  the  same  name,  a  tributary  of  tbe  Rio  Grande. 

At  various  times  during  the  progress  of  the  tield-work  studies  were 
made  of  the  more  primitive  Navajo  architecture,  aud  mauy  sketches 
and  "diagrams  were  prepared  illustrating  the  Navajo  system  of  framing 
these  "  bogans,"  or  conical  wood  and  earfh  houses.  Several  photographs 
of  typical  examples  were  taken. 

Mr.  Cosmos  Miudeleff  left  Washington  for  the  field  September  1  aud 
returned  February  23.  Iu  addition  to  general  assistance  to  tbe  party 
under  charge  of  Mr,  Victor  Mindelefl',  he  was  in  imme4liate  charge  of 
the  surveying.  Uiound  plans  of  thirteen  imjiortant  ruiiis,  in  addition 
to  sketch  plans  of  a  number  of  others  of  less  imjiortance,  and  of  two 
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iDliubiLud  pueblos,  weru  added  to  tbose  ahvaily  iu  tbe  i>o»seH8ioii  of  tbe 
BureuH.  Tbe  luetbtxlitof  surveying  followinl  in  pruviuus  yeara  weru 
contiuued  iu  tiiiij.  Tb«  plaiiH,  im  a  rule,  ure  drawn  to  a  ovalu  ot  'M  I'eet 
to  1  ineb,  aud  tbe  drawing;  is  Utiisbcd  in  lliu  tiubl.  Tbu  topot;ra|)by  in 
ill  all  VASKH  iudicatfid  by  coutoiir  luieH  of  o-foot  iutervah,  sketvlieil  upon 
a  basiu  ot  a  uumber  uf  poinls  dvteruiiiied  with  a  level.  Tbe  ground  plan 
wasusualVy  drawn  over  a  number  of  points  and  lineK,  wbicli  were  located 
with  an  instrument,  and  tbe  direution  of  all  tbe  widU  waa  determjncd 
by  a  compass,  in  order  to  deteet  any  irregularities.  It  was  found  tbat 
tbe  regularity  and  symmetry  of  plan  wbieb  ebaracterizes  many  pub- 
lished ground  plans  of  ruins  in  tbe  southwest — notably  tbose  of  tbe 
Obaco  ruins — are  not  justified  by  the  facts  exhibited  by  tbe  ruins  them- 
selves, though  upon  cursory  examiuation,  and  even  ui>on  [>rellminary 
survey,  tbe  ground  plans  of  many  of  these  rnius  are  aiiparently  sym- 
metric, '  The  plans  obtaiuetl  will  be  published  in  articles  uow  being 
pivpuied. 

Mr.  A.  M.  Stephen  was  engaged  during  half  of  the  fiscal  year  in  col- 
lecting traditions  aud  other  matter  from  tbe  TuKayan  villages  and 
among  the  Navajos.  Ele  has  transmitti^^d  a  number  of  valuable  short 
|»a[>erH  on  these  topics  and  also  on  the  house-lore  of  the  Moki  Indians, 
aud  has  furnished  descriptions  aud  drawings  of  the  "Kisis"  or  rude 
lewporary  shelters  of  iho  Moki,  comparing  these  with  tbe  primitive 
structures  of  the  Navajos. 

The  pnhlicntious  of  Henry  B,  Schoolcraft,  issued  in  1853,  upon  the 
l»iolognipbs  of  the  Ojibwa,  give  the  impression  tbat  they  were  nearly 
as  fur  advanced  in  hieroglyphic  writing  as  were  tbe  Egyptians  innne- 
diaUily  before  their  pictorial  representations  had  become  syllabic. 
J>oubts  ha<)  been  entertaineil  of  tbe  accuracy  of  thiij  aecouut  which  it 
was  considered  to  be  the  duty  of  the  Bureau  of  Ethnology  to  resolve ; 
therefore  at  tbe  bogtuning  of  the  tlscul  year  Col.  Garrick  Mallery  and 
Dr.  W.  J.  Iloffman  were  directed  to  proceed  to  Indian  reservations  in 
Minnesota  and  Wisconsin  and  learn  whatever  remained  accessible  on 
thu  subject. 

I>r.  IIotTinan  proceedeil  to  the  White  Garth  and  Bed  Lake  Keserva- 
lions,  Minucsota,  and  remained  for  three  mouths,  making  the  required  i-e- 
searches  uuioug  the  Ojibwa.  He  found  that  the  most  important  birch- 
bark  records  are  those  relating  to  tbe  Ojibwa  cosmogony,  the  institu- 
tion of  tbe  Midewiu  or  Grand  Medicine  Society  (iu  which  is  preserved 
all  that  [>ertains  to  the  supposed  sacred  niissiou  of  tbe  Shaman],  and 
the  songs  used  iu  connection  witli  the  ritual  and  the  initiation  of  citndi- 
dates  into  that  society. 

The  pictograpbic  charts  are,  as  a  rule,  iu  Ihe  possession  of  the  Mid<^ 
or  Grand  Medicine  Man,  though  reconis  relating  to  bunting  and  per- 
sonal exploits,  as  well  as  directions  for  killing  game,  gathering  fruitx, 
and  making  jonmeys,  and  even  {K^rsonal  letters,  are  mmle  by  other 
tueml>ero  of  the  tribe  who  xiotjsess  more  thau  ordinary  iutelligeuce. 
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The  great  iiiaHS  of  clinrts  consist  »{  iiiueiiioiiiv  KOiif^i^,  (H^rtaiiiing  to 
iiicaiitutions,  exoivism,  and  other  cereiuoiiii>B,  and  acousidtriiblts  iiuiiil>er 
of  these  recordB  were  obtained,  togetbcr  with  their  interpretations. 
Sketches  of  tattooed  Indians  were  nlso  made,  but  it  was  learned  that 
tills  vustoiD  in  almost  extinct,  the  tnily  modern  markings  being  those 
applied  to  ^-jirious  portions  of  tbc  face  for  the  exorcism  of  evil  Hpirils 
causing  nenralgia,  lieadache,  and  other  i>ains.  Hasty  Hketcbes  were 
obtained  also  of  an  old  Grand  Medicine  chiirt  at  Ited  Lake,  a  protracted 
exatuinaJ:ioii  of  it  not  Iming  i>ermitted  by  the  keeper  of  the  record. 

In  addition  to  tho  pictographic  material,  a  quautity  of  mytbologic 
mutter  wjvs  collected,  all  or  nearly  all  of  wbich  was  ultimately  con- 
nected with  the  rites  of  the  secret  society  of  tbe  Midewin,  or  Grand 
Me<1iciue. 

Colonel  Matlery  directed  his  attention  chiefly  to  the  esaininution  of 
the  OJibwa  on  tbe  Ijh  I'oiute  and  ItM  Cliff  Keser\~ations  in  Wisooiisin, 
and  although  it  is  a  less  favorable  field  for  ethnologic  research  than 
tbose  meutioneil  in  Minnesota,  owing  to  tho  larger  and  closer  jutluence 
of  civilization,  he  obtained  evidence  compleineiitiug  tbe  observations 
and  conclusions  of  Dr.  Hoffman.  As  a  general  result  it  is  found  that 
tliere  still  exists  among  the  Ojibwa  a  remarkable  degree  of  pictograpbie 
skill  and  it  is  emjiloyed  in  ordinary  aD'aim  of  life  an  well  as  in  tbc  serv- 
ice of  religion  aiid  ceremonial  riles.  The  statements  of  Schoolcraft, 
however,  are  shown  to  Vhj  exaggerated,  or  at  least  erroneous,  es{>ecially 
in  their  attribution  of  mystic  symbolism  to  devices  purely  idcogrnphic 
or  mnemonic,  Tbe  apparently  significant  coloration  of  his  figures  is 
deceptive,  as  colors  are  not  uow  and  probably  never  have  been  used  in 
the  genuine  records. 

In  August,  Colonel  Mallery  proceeded  alouc  to  Cajm  Breton  and 
PHiicu  Edward  Islauds,  l^ova  Scotia,  aud  Maine,  to  investigate  the 
bark  reeonls  and  petrogtypbs  of  Micmacs  aud  the  Abnaki.  Si>ecial 
study  was  made  as  to  the  iirobability  of  an  aboriginal  source  for  many 
ol  the  characters  suiifHised  to  have  IxMjn  first  used  by  French  mission- 
aries in  1652,  aud  afterward  jiritited  at  Yicnna,  Austria,  in  1SG2,  with 
additions  and  change?,  under  the  direction  of  Kev.  Charles  Kauder, 
and  now  generally  styled  the  "Micniac  Hieroglyphs." 

A  most  interesting  and  unique  bmly  of  rock  etchings  was  discovered 
at  and  near  Kejimkoojic  Lake,  Nova  Scotia,  and  accunite  copies  of 
many  of  tbem  were  secured.  On  account  of  Ibeir  number,  their  in- 
trinsiit  inten^st  and  tbe  evidences  of  tbeir  antiquity,  these  etchings 
form  a  highly  important  addition  to  the  collections  before  made,  es- 
Itecinlly  as  they  are  in  a  region  from  wbich  no  representation  of  that 
naturt;  had  been  reiwrted.  A  petroglyph  of  interest  near  Machias, 
Me.,  not  before  known,  was  also  copied.  A  valuable  collection  was  for 
the  first  time  obtained  of  lilrcli-bark  piclographs  still  made  or  formerly 
nsi'd  by  the  Passu niaq noddy  and  Penobscot  Iribes  of  the  Abnaki  in 
Maine,  showing  a  similarity  in  the  use  of  picture-writing  between  the 
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membem  of  the  exteiiaive  Algonkian  stock  in  the  regions  west  of  the 
Great  Lakes  »ud  those  ou  the  uortlieaslerti  sea-boaril.  The  <K>rrelatiou 
of  the  pictogr.ipkic  i>ra<itice  iu  mauuer  auci  exteut  waa  before  iiifereu- 
tially  asserted,  but  no  satisfactory  evidence  of  it  bad  been  presented 
until  the  researehes  of  the  preseut  year  l)rought  into  direct  comparison 
the  pictography  of  tbe  Ojibwa  with  tliat  of  tbe  Micmacs  and  Abtiaki. 
Colonel  Mallery  rolnrned  to  Washington  iu  October. 

Mr.  Jamea  Mooney  spent  tbe  earlier  mouths  of  the  fiscal  year  in  the 
examination  of  the  uorthern  diviKion  of  Cberokees  with  reference  to  tbe 
dialectic  difference  of  vocabnlary  between  tbem  and  the  main  body  of 
the  same  ti-ibe  in  the  ludtan  Territory  from  which  tbey  have  long  been 
separated,  and  also,  iu  studying  for  the  same  comparison  their  reli- 
gious practices,  tnulitious,  social  customs,  aud  arts.  The  northern 
Cberokees  are  fonud  to  have  been  less  affected  by  civilization  than 
those  of  tbe  south,  aud  they  can  therefore  be  studied  with  manifest 
lulvaotage.  Mr.  Mooney  procured  a  large  amount  of  valuable  material 
troin  them. 

OFFICE  WOBK. 

Director  Powell  was  frequently  occupied  dnring  the  year  in  the  ex- 
amination of  undetermined  problems  pertaining  to  hint  work  H|K>n  the 
classification  of  the  ludian  linguisticstocks,  tbe  scope  of  which  has  been 
explained  in  his  former  I'eporls.  It  was  fouud  necessary  to  defer  decis- 
ion resjiecting  some  of  the  stocks  uutil  aft«r  obtaining  the  resnlt  of 
additional  lleld-woik  planned  tor  tbe  ensuiug  year. 

Colonel  Mallery,  after  bis  return  from  the  tleld-work,  was  engaged  iu 
study  of  important  and  uovel  points  developed  thereby,  and  in  contin- 
ued research  and  correspondence  on  sign  language  and  pictography. 

Dr.  Iloflman,  while  assisting  in  tbe  same  work,  prepared  an  atlas  and 
to[>ograhic  chart  showing  all  the  |)etrogylph8  within  the  limits  of  tbe 
United  States  and  adjiteeut  countries  so  far  reconled  in  the  archives  of 
the  Bureau,  and  all  particulars  of  manipulation,  coloration,  iwsititm, 
and  other  characteristics  of  interest,  with  descriptions  and  references 
to  authorities. 

Mr.  H.  W.  Uensbaw  was  cbieSy  employed  in  a  solution  of  problems 
relating  to  the  geographic  distribution  of  the  linguistic  families  of  Noitb 
American  Indians  in  the  territory  north  of  .Mexico.  When  not  engaged 
iu  this  work  or  with  executive  duties  he  continued  the  prepnratiou  of  a 
dictionary  in  tbe  nature  of  a  synonomy  of  tribal  uames  of  the  North 
American  ludians,  now  well  advanced  toward  completion,  the  general 
character  aud  object  of  which  have  been  set  forth  iu  a  former  re[>ort. 

While  in  general  cbargeofthatdivisiou  of  the  office  work  be  specially 
attended  to  the  Sahaptinian,  Salisbau,  Chemakumau,  Chinookan,  and 
several  other  liugnistic  stocks  of  the  Pacific  slope. 

During  the  first  five  months  of  the  year  Mr.  A.  S.  (latschet  was  en- 
gaged iudigestiug  the  results  of  his  recent  trip  to  Louisiana,  Texas,  and 
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Mexico,  aud  iitiliziug  them  id  the  compilation  of  the  Indian   tribal 
synonomy  now  in  coiirsD  of  pre|>aratioQ  by  the  Bureau. 

BisdeBignated  share  in  that  work  comprised  the  families  of  the  sonth- 
ern  Indians  from  the  liio  Grande  to  the  Atlantic  sea-boanl  of  Florida, 
namely,  the  stocks  of  tlie  Natchez,  Atftkapa,  Shetimasha,  Tonkaw^, 
Pakaw4  (otherwise  known  under  the  vague  designation  of  *'Ooahuilteco 
oTejano"),Tonica,Ynchi,and  Timmucua,and  the  most  important  stock 
of  them  all,  the  Maskdki  family.  His  work  of  correlating  the  informa- 
tion of  these  tribes  for  the  synonomy  can  now  be  considered  nn  com- 
pleted, though  some  important  tribes  can  not  be  classified  lingnistically, 
e.  g.,  the  Koroas  and  Pascagoulas,  on  account  of  the  absence  of  all 
information  in  the  documents  of  early  chroniclers  relating  to  these 
extinct  tribes.  The  Adai,  classed  by  Gallatin  as  a  distinct  family,  is 
believed  by  Mr.  Gatsohet  to  be  affiliated  with  the  Qaddoau  stock  as  a 
dialect  distantly  related  to  Y^tassi  and  Caddo  proper. 

After  conclnding  his  labors  on  the  tribal  synonomy,  Mr.  Gatschet  re- 
somed  his  work  on  the  grammar  of  the  Klamath  language  of  south- 
western Oregon.  He  combined  all  the  results  of  his  recent  studies  of 
both  dialects,  the  northern  and  the  southern,  with  the  facts  previously 
acqnire<l  by  him  and  composed  a  treatise  on  the  morphology  of  the  lan- 
guage. This  has  now  been  rewritt«n  three  times  by  him  in  order  to 
secnre  completeness  and  accuracy.  The  ''phonetics"  are  already  cast 
in  plates  as  are  the  chapters  on  radicals  and  ou  preOxiou. 

From  July  to  December,  1887,  Hev.  J.  Owen  Dorsey  was  engaged  in 
translating  the  Tetou  tests  of  Mr.  George  Bashotter,  a  Dakotan,  who 
was  working  under  his  direction.  Mr.  Bushotter's  collection  consists 
of  myths,  legends,  historical  papers,  an  autobiograpliy,  accounts  of 
games,  folk-lore  and  epistles,  amounting  to  two  hundred  and  fifty  eight 
textual  manuscripts.  This  work  was  continued  until  the  following" 
December  when  Bushotter  resigned,  leaving  one  hundred  and  twenty- 
nine  text«  to  be  trans1ate<l.  Mr.  Dorsey  then  continued  the  work  alone 
until  April  IS,  1888,  when  another  Dakotan,  Mr.  John  Bruyier,  of  Chey- 
enne Biver  Agency,  began  to  revise  and  interpret  the  Teton  Wxtn, 
making  many  corrections  in  tbe  originals,  and  supplying  imitort.'int 
parts  omitted  by  Bushotter. 

Mr-  Bruyier  also  flirnished  Mr.  Dorsey  with  many  examples  of  the 
Teton,  as  spoken  at  the  Cheyenne  Biver  Itesorvation,  which  showed  that 
it  differed  considerably  from  that  spoken  at  tlie  Lower  Brul6  and  Pine 
Bidge  Reservations.  He  also  wrote  new  versions  of  several  myths, 
continuing  his  work  until  June  3b,  1888. 

During  tue  autumn  of  1887,  Mr.  Dorsey  completed  his  work  on  the 
Siouan,  Caddoau,  Athapascan,  Takilman,  Kusan,  and  Yakouan  cards 
for  the  Indian  synonomy  referred  to  in  a  former  report  of  the  Director. 
He  also  prepare«l  nearly  four  hundred  tyttc-written  foolscap  pages  of 
<|!ehiga  epiRtlos,  legends,  and  other  toxts,  which  constitute  an  imiwrtant 
addition  to  those  published  in  the  Contributions  to  North  Ani 
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Etbnology,  vol.  VI,  part  1.  He  also  trausliterate^l  on  slips  in  alpha- 
betic onler  bis  Winnebago  material,  obtained  in  1878-79,  collating  it 
with  the  additional  material  obtained  in  1386.  This  contains  fully  four 
thousand  entries. 

He  gave  macb  attention  to  the  Catawba  language,  collating  part»  or 
a  recent  rocabalary  (that  procured  by  Mr.  Oratschet)  with  all  othera 
which  were  accessible. 

Mr.  Jeremiah  Gartin  contributed  to  the  Indian  synonomy  with  reference 
to  several  tribes  in  Oregon  and  California,  and  devoted  mncb  study  to 
the  large  number  of  myths  obtained  by  him  lh)m  the  same  tribes,  also 
to  tboae  of  the  Iroqnois. 

Mr.  James  0.  Pilling  has  continaed  throughout  the  year  to  gire  a  por- 
tion of  his  time  to  the  preparation  of  bibliographies  of  the  more  impor- 
tant stocksof  North  American  languages.  As  stated  in  the  last  report, 
the  manuscript  for  the  ii^ionao  bibliography,  the  second  of  the  series,  was 
sent  to  the  printer  late  in  the  fiscal  year  l$d6-'87.  The  proof  was  read 
doriug  the  HUramer  months  and  the  work  received  from  the  Public 
Printer  November  13.  Work  was  then  begnn  on  the  Iroquoian  stock  of 
languages,  and  the  close  of  the  68Ctd  year  found  it  ready  for  the  printer. 
Some  preliminary  work  was  also  done  ou  the  Mnskokian  bibliography. 
Late  in  December  Mr.  Pilling  matle  a  visit  to  the  library  of  the  His- 
torical Society  of  Pennsylvnnia,  at  Pfailadelpliia,  for  the  purpose  of 
inspecting  and  taking  descriptions  of  several  important  manuacripts  in 
Indian  languages,  written  by  Moravian  mission aricji,  manuscripts  then 
temporarily  in  that  city  and  permanently  preserved  in  the  Moravian 
archives  at  Bethlehem,  Pa.,  and  Fairflefd,  Gnnmla. 

Mr.  James  Mooney,  when  not  in  the  field,  continue*!  to  be  charged  with 
the  synonomy  I'elating  to  the  Iroquoian  and  Algonkin  lingiuatic  atockn, 
and  also  worked  ujton  the  vocabularies,  myths,  and  notes  of  infonna- 
tioD  procured  by  faiih  from  the  northern  Cherokees. 

During  the  entire  year,  except  at  short  intervals  when  he  visited  the 
field  to  make  personal  ob.'^ervations,  Professor  Thomas  has  boen  busily 
engaged  upon  his  report.  The  manuscript  for  the  first  volume  with 
the  illustrations  was  presented  for  publication  about  a  month  Iteforc 
the  close  of  the  fiscal  year.  The  manuscript,  illustrations,  and  maps  for 
the  second  volume  are  well  under  way  and  will  soon  be  ready  for  publi- 
cation. Mr.  Henry  L.  Iteynolds,  from  December  until  the  close  of  tiie 
fiscal  year,  was  at  Washington  occupied  in  the  prepamtion  of  map», 
plates,  and  diagrams  lor  the  report. 

During  the  winter  and  until  the  1st  of  May,  18S8,  Mr.  Gerard  Fowke 
was  engaged  in  preparing  a  paper  for  a  report  on  the  articles  of  stone 
in  the  Bureau  collections. 

Mr,  W.  Q,  Holmes  has  charge  of  the  illustrations  intendeil  for  the 
Bureau  publications  as  in  previous  years,  and  has  as  far  as  itossible  con- 
tinne«l  his  studies  in  aboriginal  art  ,tnd  archeology. 

The  collections  acquired  during  the  summer,  although  uot  lacking 
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interest  aud  value,  are  uot  so  extensive  as  those  of  previous  jears. 
Acquisittous  are  uiude  iu  three  distinct  ways:  first,  through  members 
of  the  Bureau  aud  the  Geological  3urvoy  who  act  as  collectors;  seeoud, 
by  means  of  excbauge  for  publications  or  duplicate  specimens  fh)ui 
previous  collections;  aud  third,  by  douatiou.  Professor  Thomas  and 
bis  assistants,  working  iu  the  Mississippi  Valley  and  on  the  Atlantic 
slope,  report  but  few  uccesuious  duriug  the  year.  Mr.  James  Steveu- 
son  secured  important  collections  from  the  Pueblo  country,  especially  - 
from  the  villages  of  Jemez  aud  Silla,  iu  tlie  Jemez  Valley,  New  Mexico. 
These  collections  include  about  five  hundred  specimens  of  pottery  and 
nearly  four  hundred  of  stoue,  wood,  aud  other  snbatauces.  A  large  per- 
centage of  these  specimens  are  ancient.  A  considerable  number  of 
ancient  relics  of  pottery  aud  stoue  were  obtained  from  ancient  rniu  sites 
iu  the  Jemez  aud  RioGrande  Valleys,  New  Mexico,  by  the  Direolor  aud 
Mr.  Holmes.  Mr.  A.  P.  Davis  collected  a  numberof  fragments  of  ancient 
pottery  Irom  the  ruiu  of  Pueblo  Alto,  New  Mexico.  A  very  interesting 
seritts  of  objects,  illustrating  the  present  condition  of  the  arts  among 
the  Cherokee  and  Catawba  Indians,  was  procuretl  by  Mr.  James  Mooney 
of  the  Bureau.  Mr.  I>eLancey  W.  Gill,  of  the  Geological  Survey,  has 
added  to  the  collection  many  specimens  of  rude  stone  implements 
from  the  vicinity  of  Washington.  Donations  have  been  received  from 
the  following  i)erKUus:  Mr.  C.  C.  Jones,  fragments  of  ancient  jxittery 
from  mailings  Island,  near  Augusta,  tia,;  Dr.  Taylor,  fragments  of 
ancient  pottery  from  Buldwin  Couuty,  Ala.;  General  G.  P.  Thruston, 
fragment  of  an  enormous  earthen  vase  from  a  suburb  of  Nashville, 
Tenn, ;  Mr.  W.  W.  Adams,  articles  of  stone  from  Union  Springs,  N.  T.; 
Mr.  C.  L.  K.  Wheeler,  cast  of  a  unique  stone  knife  from  Westchester 
Couuty,  N.  Y.;  and  Mr.  James  Tiltou,  fragments  of  pottery  from  Plum 
Island,  Massachusetts. 

By  exchange  for  books  and  duplicates  from  the  National  Museum  the 
following  acquisitions  have  been  made: 

From  Mr.  H.  P.  Hamilton,  tragments  of  ancient  pottery  from  Two 
Elvers,  Wis.,  aud  from  Mr.  fl.  W,  Hakes,  fragments  of  pottery  from 
Broome  Couuty,  N.  Y. 

By  purchase  or  part  purchase  the  Bureau  has  obtained  from  Mr.  J. 
A.  McNiel  one  buudred  aud  seventy  pieces  of  ancient  pottery  from 
Ohiriqui,  Panama,  besides  sonievery  interesting  objects  of  stoue.  From 
Mr.  Ward  Bachelor  it  has  acquired  a  flue  collection  of  earthen  and 
stoue  objects  from  Mexico.  From  Dr.  E.  Boban  a  few  flue  samples  of 
Mexican  pottery  were  obtained.  All  these  have  been  catalogued  and 
turned  over  to  the  National  Museum. 

Mr.  L.  B.  Case,  of  Richmond,  lud.,  has  presented  to  the  Bureau  the 
records  of  the  State  Archa:ologic  Associntioa  of  Indiana,  which  fell 
into  his  hands  as  secretary  at  the  discontinuance  of  the  society  several 
years  ago. 

Valuable  photographs  of  arcliaMjlogic  subjects  have  been  received 
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IroHi  I'rof.  Aiiitstasio  Alfaro,  secretary  of  the  Natioual  Maseuni  of  CoHbt 
Uica;  also  from  Mr.  0.  F.  Ix)w,  of  Cinciuuati;  from  Mr.  A.  F.  Seam, 
of  Portland,  Oregon  j  aud  Mr.  D.  8.  Sears,  of  Cnba,  III. 

Dariug  the  first  two  mouths  of  tbe  fiscal  year  Mr.  Victor  Mindelt^Ef 
was  engaged  u^Kin  a  repoit  on  tlie  arcbitectiire  of  the  Cibola  and  Tus- 
ayan  groapsof  pueblos,  in  New  Mexico  and  Arizona.  Subsequent  to 
liis  return  from  the  field  on  March  18  that  repoit  was  resumed,  but  it 
-  was  not  completed  at  tbe  end  of  the  fiscal  year.  Tbe  additioual  data 
secured  ftom  the  Tusayan  district  dnriDg  the  field  season  is  being  pre- 
pared for  incorporation  into  the  same  report. 

During  the  early  part  of  tbo  year  Mr.  Cosmos  Mindeleff  was  occupied 
upon  that  portion  of  tbe  re|>ort  on  pueblo  architecture  which  had  beeu 
assigned  to  him.  On  his  return  from  the  field  on  February  23  be  re- 
sumed worli  upon  that  report,  but  it  was  suspended  in  order  to  take  up 
tbe  preparatiou  of  an  exhibit  to  be  made  by  tbe  Bureau  at  the  Cinciu- 
uati Centennial  Espositioii.  An  exbibit  to  cover  nearly  2,000  square 
feet  of  floor  space  was  prepared,  but  as  tbe  space  was  limited  only  the 
field  work  of  the  Bureau  in  one  es)>ecia]  region,  viz,  the  Pueblo  coun- 
try, was  illustrated,  though  a  small  amount  of  other  material  was  added 
for  purjioses  of  comparison.  This  work  was  not  completed  at  tbe  close 
of  tbe  fiscal  year. 

Tbe  work  of  the  modeling  room  was  continued  tbrougboat  the  year 
in  his  charge.  No  new  work  was  taken  up,  all  available  labor  being 
used  in  preparing  a  series  of  duplicates  of  models  previously  deposited 
in  the  National  Museum.  This  work  was  continued  from  last  year.  Tbe 
series  is  not  yet  complete<l,  but  the  accumulations  on  hand  at  the  end 
of  the  fiscal  year  were  sufficient  to  enable  tbe  Bureau  to  make  a  credit- 
able display  at  the  Cincinnati  Ceuteuuial  Exposition  without  withdraw- 
ing, to  any  large  extent,  the  models  deposited  iu  the  National  Museum. 
Daring  the  year  eight  models  were  added  to  the  duplicate  series,  and 
three  other  modeLj  commenced. 

Dr.  Washington  Matthews,  surgeon  U.  S.  Army, continued  work  upon 
a  grammar  and  dictionary  of  the  Navajo  language. 

Mr.  E.  W.  Nelson  was  still  engaged  in  the  completion  of  his  paper 
mentioned  iu  tbe  last  leport  upon  the  Eskimo  of  northern  Alaskti,  com- 
prising a  dictionary  with  not«s  ui>ou  the  grammar  of  the  hiuguage  and 
also  upou  the  myths  aud  customs  of  the  people. 

Mr.  J.  N.  B.  Hewitt  has  continued  tbe  study  of  the  Iroqnoian  lan- 
guages and  tbe  preparation  of  a  Tuscarora-Eugliab  dictionary.  He 
also  worked  upon  the  comparison  of  words,  radicals,  and  terms  in  tbe 
Iriquoian  languages  with  those  iu  the  Cherokee,  aud  in  determiuing  tbe 
prehistoric  habitat  of  the  Iroqnois. 

The  work  of  Mr.  Charles  C.  Boyce,  before  reported  upon,  preseDting 
tbe  former  title  of  Indian  tribes  to  lauds  within  the  x>resent  boundaries 
of  the  United  States,  and  the  uicthods  of  securing  their  relinquishment, 
was  Kubstautially  preparetl  for  publication,  the  charts  having  all  been 
fiuished.  .  , 
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For  scvt^ral  .years  pa»t  it  has  beeit  part  of  the  work  of  the  Bureau  to 
take  Hdvaiitafie  of  tbe  f'rci)uetit  preseuee  iu  Wa»biiigtoii  of  parties  staled 
"(lelegatioiis,"  of  the  several  Indiau  tribes  visiting  the  capital,  for  the 
purpose  of  photographing  all  the  individuals  compoHing  them.  Those 
are  generally  tbe  prominent  men  of  the  tribes  represented  hy  them  and 
their  photographs  have  biographic  and  historic  interest  as  well  as  an- 
thropologic importance.  Mr.  J.  K.  Billers  bus  been  in  charge  of  this 
branch  of  the  work,  and  during  the  past  year  has  secured  ninety-nine 
photographs  of  prominent  Indians  in  both  full  face  and  profile,  in  order 
to  exhibit  to  better  advantage  all  their  facial  characteristics.  The  snb- 
jeets  were  from  the  following  tribes,  viz: 

White  Mountain  Apache,  10 persons;  Ghiraeabna  Ai)aehes,20;  Jica- 
rilla  Apaches,  S;  8a<!  and  Fox,  7  ;  UteB,4;  Shawnee,  9;  Uniaha,2(>; 
Dakota,  11 ',  Oto  and  Missouri,  5. 

In  connection  with  the  name  of  each  Indian  photographed  it  has  been 
the  practice  to  not«  his  age,  status  iu  thi:  tribe,  and  such  biographic  in- 
formation as  could  beobtained. 
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KECliOLOGT. 
MOEKISON  B.  WAITE,  CHANCBLLOE. 

In  the  order  of  official  precedence,  I  am  called  on  to  Arst  mention  the 
loB8  Bustsined  by  tbe  Institution  during  the  year,  of  its  Cliancellor,  the 
late  eminent  Chief-JuHtice  of  the  United  States  Supreme  Court,  Morri- 
son E.  Waite,  who  died  in  tbis  city  on  the  23d  of  March  last  (ISSS). 

nia  biography  belongs  to  the  whole  country ;  but  though  I  liave  only 
to  speak  of  his  relations  to  this  Institution,  yet  cue  who  knew  him  even 
iu  this  limited  part  of  bis  important  duties  can  not  bat  feel  that  bis  was 
a  character  of  a  singular  sincerity,  in  the  proper  meaning  of  the  word ; 
so  that  it  has  been  well  said  of  him  that  he  iiosse^cd  not  only  a  moral 
bnt  an  int«llectnal  integrity.  Of  the  afifeotion,  as  well  as  ret^pect,  he 
inspired,  I  have  already  spoken.  Remarkable  for  this  admirable  sim- 
plicity of  character  as  for  his  kindness  of  heart,  in  bis  unwavering  con- 
scientiousness of  purpose  in  the  discharge  of  every  duty,  he  made  him- 
self, |>erhaps,  the  most  intlnential  and  efficient  Chancellor  among  the 
very  able  ones  the  Institution  has  been  so  fortunate  as  to  itossess. 
Taking  pains  to  aainaint  himself  accurately  with  the  character  and 
re<)niremeutB  of  the  Institution,  evincing  an  earnest  sympathy  in  its 
objects  aud  in  its  a«lopted  policy,  he  was  a  faithful  attendant  on  the 
meetings  of  the  Board  during  the  fourteen  years  of  his  presidency. 

It  seems  proper  to  here  record,  as  a  part  of  the  official  history  of  this 
bereavement,  that  a  special  meeting  of  the  Board  of  Regents  was  called 
on  the  27th  of  March,  188S,  to  take  appropriate  action  on  the  occasion, 
and  that  the  following  resolutions,  expressive  of  the  generai  seutiinent, 
were  unanimously  adopted  and  placed  uiton  the  journal  of  the 
Board : 

Whereas  the  Board  of  Regents  of  the  Smithsonian  Institntion  has 
been  called  to  meet  in  exti'aonlinary  session  by  thu  affiicting  intelligence 
that  Morrison  Bemick  Waite,  late  Chief  Justice  of  the  Supreme  Court 
of  the  United  States  and  late  Chancellor  of  the  Smithsonian  Institution, 
lias  been  removed  by  the  baiul  of  death  fYom  the  scenes  of  his  high  ac- 
tivities and  distiiignishetl  usefulness:  Therefore  be  it 

Remlred,  That  sitting  as  we  do  at  this  time  and  place,  in  the  very 
center  of  that  dark  shadow  which  has  fallen  upon  the  whole  land  in  the 
lamented  death  of  the  late  Chief  Justice  Waite,  and  appalled  as  we  are 
by  the  suddenness  its  well  as  by  the  niaguilnde  of  the  great  alllictioD 
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wliicli  ill  coming  to  tbe  n»tioii  at  largo  baH  uoiiie  t^i  iis  inili visually  with 
aa  lulileil  pathos  of  sorrow,  liocause  of  tlio  iieartr  vitiw  wc  UaVB  hail  for 
so  many  years  of  tht)  talents,  virtues,  and  graces  whieli  fuutid  t hoi r  fa- 
miliar home  in  the  iiersou  of  our  honored  friend,  \vu  eouUl  with  much 
good  reason  crave  for  ourselves,  in  this  hour  of  bereavement,  tlieliuinblc 
permissiouof  mourning  apart,  that  we  might  silently  gauge  thedepth  and 
the  dimensions  of  a  calamity  which  hrings  to  ns  its  mcssiigc  of  persoual 
grief  aud  which  has  also  torn  away  from  our  highi'tst  seat  of  justice  its 
venerated  and  beloved  chief;  from  the  legal  profession  of  the  eonntry 
its  foremost  official  reprefien^tive  aud  therefore  its  crowuiug  expoueut ; 
ftom  the  walks  of  social  life  in  this  National  Capital  a  eoiumaitding 
presence,  no  less  remarkable  for  his  genial  and  oiieu-lieatted  sincerity 
thai)  for  his  aflabte  and  gi'acious  benignity;  aud  from  the  Uhristian 
commuuiou  a  true  aud  faithful  disciple  who  witiiesaed  a  good  confesi^ion 
as  much  by  the  simplicity  and  humility  with  which  he  walki'd  bi-fore 
God  as  liy  the  unswerving  consistency  with  which  Uu  wore  the  ornament 
of  a  pure  heart  aud  of  a  meek  and  quiet  spirit  before  the  itcrutiny  of  his 
fellow  men. 

Reaolred,  That  while  an  obvious  sense  of  propriety  must  dictate  that 
we  should  leave  to  others  in  that  great  forum  which  was  the  chosen 
arena  of  his  life's  career,  the  aail  privilege  of  depicting,  with  minute  and 
detailed  analysis,  the  remarkable  combiuation  of  strong  and  lovely 
traits  which  met  iu  the  person  of  the  late  Chief-Justice  and  gave  to  the 
symmetrical  character  of  our  beloved  friend  its  bleudeil  sweetness  an«' 
light,  we  can  not  omit,  even  iu  this  bonr  of  our  special  sorrow,  to  heai 
cheerful  testimony  to  the  pleasing  amenity  with  which  he  presided  over 
the  deliberations  of  this  council  chamber  as  the  Chaucellor  of  the  Umtth- 
souian  Institution,  and  sharing  as  we  all  do  iu  a  profound  admiration 
for  the  intelligence  he  brought  to  our  discussions,  while  ever  moder- 
ating them  by  the  guidance  of  his  clear  thought  and  mild  wisdom,  we  van 
but  render  our  reverent  homage  to  the  engaging  personal  'Qualities  which 
endeared  him  to  us  as  a  man ;  while  at  the  same  time  gratefully  con- 
fessing our  obligations  to  him  for  the  provident  care  and  deep  interest 
which  lie  always  bronght  to  the  discbarge  of  his  official  duties  in  this 
place,  where  through  all  the  years  of  his  honorable  aud  useful  t^ervtce 
at  the  head  of  this  Board,  the  Secretary  of  the  lustitution,  in  common 
with  ourselves,  has  leaned  on  him  as  the  wise  aud  true  counsellor  who 
could  be  trusted  as  well  for  tbe  rectitude  of  his  moral  iutuilioDs  as  fur 
the  clear  perceptions  of  his  calm  and  judicious  intellect. 

Resolved,  That  we  will  attend  the  funeral  of  our  departed  Chancellor 
iu  a  iMxly,  and  that  the  Secretary  of  the  Institution,  together  with  a 
deputatioa  from  the  members  of  the  Board,  be  requested  touccomjiany 
the  other  friends  and  associates  of  the  late  Chief- Justice,  who  will  In-ar 
bis  remains  to  tbeir  last  resting- pi  nee  iu  Ohio. 

Resolved,  That  tliese  resolutions  he  entered  on  tbe  minutes  of  the 
Board,  and  that  the  Secretary  be  requested  to  send  a  copy  of  them  to 
the  family  of  our  departed  friend,  tu  token  of  onr  sincere  coudolcueo 
with  tbeni  in  their  great  aUliction. 

It  only  remains  for  your  Secretary  to  add  that,  in  nocordance  with 
your  request,  he  proceeded  to  Toledo,  where  be  was  joined  by  one  of 
your  body,  Dr.  J.  B.  Aiigell,  and  in  bis  company  paid  the  final  tribute 
of  respect,  by  representing  jour  honorable  body  at  the  obsequies  of 
this  eminent  aud  gooil  man. 


^dbvGooglc 
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PROFESSOR  BA.IBB. 

I  have  referred,  at  tbe  beginning  of  tbis  report,  tothedeatb  of  Uielale 
Secretary.  Botb  tbe  greatiiess  of  tbe  losa  to  science  aod  to  tbis  Inttti- 
tntioD  make  me  feel  tbe  need  of  ttpeakiug  again  and  mor^  particularly 
botb  of  bim  and  of  bis  work. 

Wben,  in  Jauuary,  1887,  tbe  Secretary  asked  of  your  bonorable  body 
autbority  Co  appoint  two  assistant  secretaries  to  relieve  bim  from  tbe 
prowing  burden  of  bis  olilcial  occupations,  it  was  doubtless  witb  tbe 
consciousness  tbat  bis  failing  strcngtb  no  longer  permitted  tbe  contin- 
uous attention  to  his  varied  duties  wbicb  be  ba<l  previously,  witb  ready 
zeal,  bestowed.  Wben,  under  tbe  imperative  orders  of  his  physician,  be 
withdrew  himself  (as  much  as  bis  active  mental  interest  i>ermitte<l) 
from  the  executive  oiierations  of  bis  position,  tbe  comparative  relaxa- 
tion of  effort  and  resimnsibility  seemtHi  to  have  been  accepted  too  late 
to  give  bim  its  expected  relief  and  recuperation  ;  and  bis  exhausted 
powers  continufd  to  decline  until  he  quietly  breathed  his  last,  on  tbe 
afternoon  of  the  li>th  of  August.  1887,  at  tbe  headquarters  of  tbe  U.  S. 
Commission  of  Fisbcries,  at  Wood's  Holl. 

In  recognition  of  his  distiEiguislied  services,  a  bill  was  introduced  in 
tbe  Senate  of  the  United  States,  and  passed  by  tbat  body  February  10, 
1888,  making  an  njtpropriation  for  tbe  erection  of  a  bronze  st-atue  to 
commemorate  bis  merits. 

A  bill  was  also  introduced  in  tbe  Senate  for  tbe  benefit  of  his  widow. 

At  a  special  meeting  of  the  Board  of  Regents,  held  November  IS, 
1887,  the  following  resolutions  were  passed : 

Whereas,  iu  the  dispensation  of  Divine  Providence,  the  mortal  life 
of  Spencer  Fullerton  Baird  was  ended  on  the  19th  of  August  last,  the 
liegents  of  the  Smithsonian  Institution,  now  at  the  earliest  practicable 
uioment  assembled,  desire  to  express  aud  to  record  their  profound  sense 
of  tbe  great  loss  which  tbis  Institution  has  thereby  sustained,  and 
which  ttiey  personalty  have  sustained.    And  they  accordingly  resolve  : 

1.  That,  in  tbe  lamented  death  of  Professor  Baird,  the  Institution  is 
bereaved  of  its  honored  and  efficient  Secretary,  who  has  faithfully  aud 
unremittingly  devoted  to  its  service  bis  rare  administrative  abilities  lor 
thirty-seven  years — that  is,  almost  from  the  actual  foundation  of  tbe 
establisbmeut — lor  tbe  last  uine  years  as  its  chief  executive  officer,  under 
whose  sagacious  mauagemeut  it  has  greatly  prospered  and  widely  ex- 
tended its  usefulness  and  ittt  renown. 

2.  That  tbe  National  Museum,  of  which  this  Itistitutiou  is  tbe  ad- 
ministrator, and  tbe  Fish  Commission,  which  is  practically  affiliated  to 
it,  botb  organized  and  in  a  just  sense  created  by  our  late  Secretary,  are 
by  this  bereavement  deprived  of  tbe  invaluable  and  anpatd  services  of 
tbeir  iudefatigable  official  head. 

3.  Tbat  tbe  cultivators  of  science,  both  in  this  country  aud  abroad, 
have  to  deplore  the  loss  of  a  veteran  and  distinguished  naturalist,  who 
was  from  early  years  a  sedulous  aud  successful  investigator;  whose 
native  gifts  and  whose  experience  iu  systematic  biological  work  served 
in  no  small  degree  to  adapt  bim  to  the  administrative  duties  which 
filled  the  later  years  of  bis  life,  but  wlK^te  knowledge  aud  whoso  inter- 
est in  science  wiileued  aud  deei>ened  as  the  opi>ortunities  for  special 
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investigation  leHseiied,  aud  wtio  acconliugly  iwod  his  best  eDdeuvora 
to  proinot«  tbe  reaearcheu  of  hin  fellow  naturaliato  in  every  part  of 
the  world. 

4.  That  biHkiiidlydiHposidou,  equable  temper,  siuglenesa  of  aim,  and 
unsullied  purity  of  motive,  along  wicb  lii»  facile  mastery  of  afi'aira, 
greatly  eudea red  bim  to  bis^ubordinaiettjBecured  to  Uim  thevonHdence 
aud  trust  of  tbose  whoae  iuflueuee  be  songbt  for  tbe  udvaiicemeut  of 
tbe  interests  be  bad  at  beart,  and  wou  tbe  bigh  regard  aud  warm  af- 
fection of  tbose  wbo,  like  tbe  meoiberH  of  tbis  Boanl,  were  ofBcially  aud 
intimately  associated  witb  bim. 

5.  Tbat,  witbont  intrudiug  tuto  the  domain  of  private  sorrow,  the 
Regeutfl  (if  the  lustituiion  would  respectfully  ofi'er  to  the  family  of  their 
late  Secretary  tbe  assurance  of  tbeir  profound  sympathy. 

6.  Tbat  the  Regents  invite  the  near  associate  of  tbu  late  Secretary, 
Professor  Goode,  to  prepare  a  memorial  of  the  life  and  serviccB  of  l*ro- 
fessor  Baird  for  publication  in  tbe  ensuing  annual  report  of  the  Insti- 
tntion. 

Tbe  address  made  by  Miy,  J.  W.  Powell,  an  old  and  personal  friend 
of  the  late  Secretary,  at  tbe  memorial  meeting  held  by  tbe  seientilic 
societies  of  Washington  January  11,  1888,  containe-l  so  just  aud  elo- 
quent a  tribute  to  I'rofessor  Baird's  memory,  that  I  feel  inclined  to 
quote  from  it  a  few  words  which,  it  seems  to  me,  will  characterize  the 
large  porpose  and  attainment  of  bis  life,  and  its  relation  to  others,  bet- 
ter than  any  of  my  own : 

*'  Baird  was  one  of  tbe  learned  men  of  tbe  world.  He  knew  the  birds 
of  the  air;  he  knew  the  beasts  of  tbe  forests  and  the  prairies,  and  tbe 
reptiles  that  crawl  through  desert  sands  or  slimy  marshes;  be  kuew 
the  fishes  tbat  scale  mountain  torrents,  that  bask  in  quiet  lakes,  or  that 
journey  from  zone  to  zone  through  the  deep  wat«r»  of  tbe  sea.  Tbe 
treasures  of  tbe  land  did  not  satisfy  the  desires  of  Baird  ;  he  mustalso 
hare  tbe  treasures  of  tbe  sea,  and  so  be  organized  a  fish  commission, 
witb  its  great  laboratories  and  vesstds  of  research. 

"  The  Fish  Commission  was  an  agency  of  research  ;  but  it  was  more ; 
he  made  it  an  agency  by  which  science  is  applied  to  tbe  relief  of  tbe 
wants  of  mankind — by  which  a  cheap,  nutritious,  healthful,  and  luxuri- 
ous'food  is  to  be  given  to  tbe  millions  of  men. 

"In  the  i-esenn^b  thus  organized  the  materials  for  the  work  of  other 
scientific  men  were  gathered.  He  incited  the  men  iwrsoually  to  under- 
take and  continuously  prosecute  their  investigations.  He  enlisted  tbe 
men  himself;  be  trained  them  himself;  he  himself  furnished  them  witb 
tbe  materials  and  instruments  of  research,  aud,  best  of  all,  was  their 
guide  &nd  great  exemplar.  Thus  it  was  rbat  tbe  three  institutions 
over  which  he  [-  esided — the  Smithsonian  Institution,  the  National 
Museum,  and  tbe  Fish  Commission — were  woven  into  one  great  organi- 
zation, a  university  of  instruction  in  the  methods  of  scientific  reseureb, 
including  in  it*i  scope  the  entire  field  of  biology  and  anthropology. 

"  In  his  work  with  his  assistants,  he  scrupulously  provided  thai  every 
one  should  receive  the  meed  of  honor  due  for  successful  research,  and 
treated  all  with  generosity.  Many  an  investigation  begun  by  himself, 
was  turned  over  to  assistants  when  be  found  tbat  valuable  conclusions 
could  be  reached ;  aud  these  assistants,  who  were  bis  warm  friends,  bis 
younger  brothers,  reaped  the  reward  ;  and  be  bad  more  joy  over  every 
young  mail's  success  than  over  the  triumphs  and  honors  beui>ed  niton 
himself  from  every  quarter  of  the  globe.    He  waa  the  symiiathetic  conn- 
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selor  of  many  men ;  into  bis  ears  wure  ponred  tbe  sorrows  aud  joys  of 
otbers,  and  be  mourned  witb  tbe  moitraiug,  and  rejoiced  witb  tbe  re- 
joiviDg.  HJH  lifu  at  home  was  pure  and  sweet  and  full  of  joys,  for  be 
gave  and  received  love  aud  trust  and  teuder  care.  But  tbe  history  of 
his  botne  life  ia  sacred. 

"  For  many  long  moutbs  be  contemplated  tbe  day  of  partiug.  Labor 
tbat  knew  do  restjiespoosibillty  that  was  never  lifted  from  bis  sboulders, 
too  soon  brought  bis  life  to  an  eud.  In  tbe  summer  of  tbe  pa^t  year  he 
returned  to  his  work  by  the  sea-side,  that  be  might  die  in  its  midst. 
Thiire  at  Wood's  Holl  he  had  created  the  greatest  biologic  laboratory  of 
the  world ;  and  in  that  laboratory,  witb  the  best  results  of  bis  life-work 
all  about  Lim,  he  calmly  and  pbilosopbically  waited  for  tbe  time  of 
times." 

Tbe  memorial  which  is  being  prepared,  in  obedience  to  tbe  desire  of 
tbe  Begents,  by  the  Assistant  Secretary  of  the  Institution,  is  partly  writ- 
teu,  but  tbe  pressure  of  official  work  has  prevented  its  completiou  in 
time  for  publication  in  tbe  present  report. 

Jt  seems  essential,  bowevejk-' (bat  this  report  should  not  be  pub- 
lished without  at  least  a  briel  biographical  sketch  of  my  predecessor 
&om  one  of  bis  scientific  family,  and  the  following  notice,  wbidi  autici- 
pates  the  coming  fuller  memorial  by  Dr.  Ooode,  has  accordingly  been 
prepared  by  him  at  my  request. 

"  Spencer  Fullerton  Baird  was  born  February  3, 1823,  in  Beading,  a 
town  in  southeastern  Pennsylvania  about  60  miles  from  Philadelphia, 
where  bis  ancestors,  people  of  educatiou  and  prominent  in  the  commu- 
nity', had  lived  for  several  generations.  About  1831  bis  mother,  then  a 
widow,  removed  to  Carlisle.  Carlisle  was  tbe  seat  of  Dickinson  Col- 
lege, where  be  was  graduate)!  in  1340,  at  the  age  of  seventeen.  His 
tastes  for  scientific  investigation  had  already  developed  in  such  a  re- 
markable manner  that  his  mother  felt  that  sbe  was  justified  in  allowing 
bim,  after  graduation,  to  devote  himself  for  a  time  to  bis  favorite  pur- 
suits, and  bis  time  for  several  years  was  devoted  to  studies  in  (;eueral 
natural  history,  to  long  i^edestrian  excursions  for  the  purpose  of  observ- 
ing animals  and  plants,  and  collecting  specimeux,  and  to  the  organiza- 
tion of  »  private  cabiuet  of  natural  history,  which  a  few  years  later  be- 
came thenucleusof  the  museum  of  the  Smithsonian  Institution.  During 
this  i>eriod  he  published  a  number  of  original  pajters  on  natural  his- 
tory. There  were  at  that  time  uo  schools  for  young  naturalists,  and 
his  education  was  in  large  degree  self-directed ;  during  this  time,  how- 
ever, he  partially  completed  a  course  in  niediciue  at  the  College  of 
fhysicuus  and  Surgeons  in  New  York,*  and  drew  inspiration  and  in- 
struction from  such  men  as  Audnlion  and  others  of  tbe  older  natural- 
ists whom  at  this  i>eriod  he  visited,  tut  mi  ng  tlie  foundation  of  lifelong 
friendships.  His  home  studies  continued  for  six  years,  and  were 
scarcely  interrupted  by  bis  election  in  1811  to  the  chair  of  natural  his- 

*  HureMl  luediciue  witb  Dr.  Midiltetun  Ooldtiiiiitli,  and  utu>nil«il  si  winleTooiiraoof 
lectures  at  thoCnllego  of  PhyBiciuiiB  mid  SurgoouxiuNuw  Yurk,  in  1842.  Himuodiol 
cour™  Hut  never  foniiitllf  coui|iloiril,  Hliliuu);h  in  IttlM  bo  rtjociveil  the  degree  of 
M.  \i-,  koiiorU  Mtiwa,  from  the  Fluludetiibia  AJedicul  Cullese,  ~  i 
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tor;  and  chetnistry  in  tiis  own  college,  wherts  ho  remained  until  I860, 
having  married,  meantime,  Miss  JAsay  B.  Churchill,  the  daughter  of 
General  Sylvester  Churchill,  U.  8.  Army,  for  many  years  Inspector- 
General. 

**The  inheritance  of  a  love  of  nature  and  a  ta^te  for  scientific  classi- 
fication, together  with  the  companionship  of  a  brother  similarly  gifted, 
tended  to  the  development  of  the  young  naturalist.  In  1841,  at  the  age 
of  eighteen,  we  find  him  making  an  oniithologicat  excursion  through 
the  monnttiins  of  Pennsylvania,  walking  400  miles  in  twenty-one  days, 
the  last  day  60  miles  between  daylight  and  rest  The  following  year 
be  walked  more  than  2,200  miles.  His  fine  physiqoe  and  consequent 
capacity  for  work  are  donbtless  due  in  i>art  to  his  outdoor  life  during 
these  years. 

"  The  coming  of  Agassiz  to  the  United  States  in  1846,  was  an  inspira- 
tion to  him,  and  one  of  the  first  great  works  projected  by  the  Swiss  sa- 
vant was  a  Joint  memoir  uiion  the  fl^fliy>f  North  America,  which  was 
ertbusiastically  begun  by  the  young  Dickinson  professor,  but  never 
brought  to  the  point  of  publication. 

"Agassiz  did  not  become  eatablished  in  Cambridge  until  1848,  and  it 
is  to  Baird  rather  than  to  him  that  should  belong  the  credit  of  having 
introduced  into  American  schools  the  system  of  laboratory  practice  and 
field  explorations  in  connection  with  natural  history  instrnction.  Mon- 
cure  D.  Conway,  who  was  one  of  his  pupils,  has  often  told  mo  how  fas- 
cinating were  Professor  Baird's  explanations  of  natural  phenomena,  and 
how  the  contagion  of  his  enthusiasm  spread  among  his  pupils,  who  fre- 
quently followed  him  through  the  fields  and  woods  20  or  30  miles  a  day. 

"  His  mentor  at  this  period  was  the  Hon.  George  P.  Mar8b,of  Vermont, 
already  prominent  in  public  affairs,  and  his  warm  friend  and  admirer.* 
To  him  Professor  Baird  felt  that  he  owed  his  real  start  in  life,  tor  Mr. 
Marsh,  feeling  that  his  protigi  was  disposed  to  bury  himself  too  deeply 
in  the  technicalities  of  a  specialty,  proposed  that  he  should  undertake 
the  translation  and  editorship  of  an  edition  of  the  '  Iconographic  Ency- 
clopa^lia,' a  version  of  Heck's  £i/({er- Alftu,  published  in  connection  with 
the  famous  Gonversatums-Lexikon  of  Brockhaus.  This  task,  though  ex- 
ceedingly laborious  and  confluing  to  a  young  man  of  twenty-six,  en- 
tirely untrained  in  literary  methods,  was  efBciently  and  rapidly  per- 
formed, and  resulted  in  a  great  extension  of  bis  tastes  and  sympathies, 
while  the  training  which  be  acquired  was  an  excellent  preparation  for 
the  tremendous  literary  tasks  which  he  undertook  without  hesitation 
in  later  years.  It  was  also  to  the  interest  of  Mr.  Marsh,  who  was  one 
of  the  earliest  Kegents  of  the  Smithsonian  Institution,  that  he  owed  his 
nomination  r«  the  position  of  Assistant  Secretary  of  that  Institution, 
then  recently  organized,  which  he  accepted  July  5, 1850,  and  October 
3,  at  the  ago  of  twenty-seven  years,  entered  upon  his  life-work  in  van- 

'  In  Mra.  Cnroliiio  Mnrah'H  labily  imliliHliiHl  liiit);rn|iliy  of  hor  liusbaud  many  inter- 
Mting  letters  from  Mr.  Mush  to  Professor  Baird  are  ^not«d. 
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nectioD  witb  that  fonndation,  "tbe  increase  and  diSaHion  of  kuowledge 
among  meu."  Hiit  appointmetit,  if  we  may  judge  from  a  statoiueat  in 
Professor  Heury'a  flftli  re])ort,  was  due  quite  as  much  to  his  traintog 
in  editorial  methods  as  to  bis  professional  acquiretueiit^.  Ilis  appoint- 
meat,  it  is  stated,  was  made  at  thin  time  more  particularly  iu  order  that 
hia  services  might  be  seenred  to  take  charge  of  the  publications,  aud 
that  the  lustitatton  might  take  advantage  of  tbeample  experience  which 
be  had  gained  in  this  kind  of  work. 

"It  was,  of  course,  impossible  that  the  Regents  of  the  Smithsonian 
lustitatiou  could  hnve  appreciated  tbe  fact  that  be  had  invented,  ill 
conuectiou  with  his  work  upon  bis  own  private  collectious,  a  system  of 
mnsenm  administration  which  was  to  be  of  the  utmost  value  in  the  de- 
velopment of  the  great  National  Museum  which  he  afterward  was  instru- 
mental iu  founding.  All  the  efaborate  aud  efficient  methods  of  admin- 
istration which  are  now  in  use  in  tbe  N'ational  Museum  were  present, 
in  germ  at  least,  iu  the  little  private  museum  which  grew  up  under 
bis  control  at  home,  aud  which  be  brought  with  him  in  a  single  freight 
car  to  form  the  nucleus  of  the  great  Smithsonian  collections.*  Among 
the  treasures  of  this  collection,  which  are  still  cherished  by  tbe  Institu- 
tion, were  a  number  of  the  choicest  bird  skins  collected  by  Audubon, 
who  had  always  felt  for  him  a  sincere  friendship  fVom  the  time  when 
be  proiiosed  to  the  boy  of  seventeen  that  be  should  accompany  him  on 
a  voyage  to  tbe  headwaters  of  the  Missouri,  aud  become  hiit  partner  iu 
tbe  prejmration  of  a  great  work  on  the  quadrujieds  of  North  America, 
which  afterward  he  brought  out  in  conjunction  with  Baebman,  of  South 
Carolina. 

"The  firat  grant  matle  by  the  Institution  for  scientific  exploration 

*Tho  ouly  BpeclmouHiii  ptHi8eii.<>ioii  of  ilie  Institntiou  at  tlio  tiiueof  liU  arrivul  were 
a  few  buxeuuf  uiuerulBuuil  plauU.  The  collectionH  of  thuWitkirui  Exploring  Expeill- 
tioD,  whiuL  coDxtitute  tlie'lugal  fouiidatiun  of  tbe  N;itiona]  Miiwuiii  of  thti  Unitml 
States,  were  at  that  time  iiuilor  tbu  oliarge  of  the  National  Institute ;  and  olthougb 
by  the  act  of  iu  corporation  the  Sniitbaoiiiau  lUBtitulion  was  the  lu^sal  custodial]  of 
tlio  Datioual  cabinet  of  curiositied,  it  wiis  uot  until  l^TiT  that  Ihv  KvgentB  fioaUy  ac- 
cept4Hl  the  truHl,  aud  the  Naliuual  Muijeuni  wae  delinitely  planed  uuder  the  control 
otLbe  Suiithsonian  liiHtitution  and  tranHferred  to  its  building.  Until  this  time  Con- 
KreBiihadgrnul«dnu  funds  for  the  aapport  of  the  SmithMuiaii  cabinet*),  and  thecoileo- 
tioQB  had  been  acquired  and  cared  for  ut  the  expense  of  the  eiidowmeut  fund.  They 
had,  bowover,  become  so  large  aud  important  iu  ier>7  that  the  so-called  "Nutioual 
CollectioD  "  at  thiti  tiuio  acquired  was  small  iu  couiparisou. 

Tbe  Natiooal  Museum  thim  had  a  double  origin.  Its  actual  although  uot  its  legal 
Buelena  wan  tbu  colloclion  gathered  in  the  Siuithaonian  building  prior  to  tb57.  Its 
■netbods  of  adniiDUtratioD,  which  were  iu  fact  tbe  very  same  that  had  bean  duvoluped 
h;  ProftMsor  Baird  in  Carlisle  as  early  aa  184!>,  are  those  which  are  still  in  use,  au<) 
which  have  stood  the  test  of  thirty  years  without  any  utccssity  for  their  modilicatiuu 
becoming  apparent.  In  theFifth  Annual  Report  of  the  Siuitbsouian  Institntiou,  now 
eice«lingly  rare,  is  a  rojioit  by  tlie  assistant  secretary  in  charge  of  the  natural  his- 
tory department,  for  the  year  lii^O,  which  ennineratCH  the  Hpi-ciinenn  belonging  to  the 
Uuseuui  on  January  I,  I'd,  Jnclndiog  a  fnll  account  of  Uisown  deposit. 
H.  Mis.  142 n 
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aii<i  licld  re«ti<ii'uli  was  in  18^18  to  Si»eiictjr  F.  liuint,  of  Cnrlislu,  for  the 
tiSl»luratiou  of  tUu  boiiu  uiwh  and  tUe  local  natural  history  uf  soutU- 
uastisrn  Pviiusylvauia. 

"From  the  start  the  dcpartuieut  of  caidorationi;  was  nuder  his 
chargv,  and  in  Lis  rci»ortJi  to  the  Secretary,  pnblislietl  year  by  year  in 
the  annual  rei>ort  of  the  Institution,  may  he  fuuui)  the  ouly  systematie 
record  of  Government  explorations  which  has  ever  been  prepared. 

"The  decade  beginning  with  1850  was  u  iieriotl  of  great  activity  iu 
exploratiou.  Our  frontier  was  being  rapidly  estemlcd  toward  the 
VVc'stf  but  in  (he  t^>riitory  betweeu  the  Mississippi  and  the  Pacitic  coast 
were  immense  stret<!li«s  of  country  praelieally  unknown.  Numerous 
(ioverumcnt  expeditions  were  sent  forth,  and  immense  collections  in 
every  department  of  uaturid  history  were  gathered  and  sent  to  Wash- 
"ington  to  be  studied  and  reported  uik>u.  The  Smithsonian  Institutioo 
had  been  designated  by  law  the  custodian  of  these  collections,  and 
within  the  walls  of  its  huiUliugs  assembled  the  natnralists  by  whose 
exertions  tliesecollectious  had  been  brought  together.  Professor  Baird 
was  snrroanded  by  conditions  uiost  congenial  and  stimulating,  for  he 
found  full  scoi>e  for  his  administrative  skill  in  the  work  of  arranging 
the  scientitic  outfits  for  these  exi>editions,  preparing  instructions  fur 
the  explorers,  and  above  all  iu  inspiring  them  with  enthusiasm  for  the 
work.  To  him  also  fell  in  large  part  the  task  of  receiving  the  collec- 
tions, ari'anging  for  the  necessiiry  iuvestigatiotis,  and  the  collation  au<l 
publication  of  their  results.  The  natural  historj'  |>ortionu  of  the  re- 
jwrts  of  the  Mexican  boundary  survey,  the  Piuiilic  Kailmad  surveys,  the 
expeditious  of  Ives,  Emory,  Stanubury,  and  others,  were  under  his  su- 
pervision, as  well  as,  in  considerable  degree,  the  natural  history  collec- 
tions of  the  Wilkes  exploring  exi>edition,  which  were  still  under  inves- 
tigation. 

"The  i)erio<i  of  the  civil  war  was  one  of  compUrative  quiet,  but  much 
was  acconiphshed  by  ]taird  and  his  pu])ils,  and  two  of  his  most  impor- 
tant memoirs,  viz,  Iteview  of  North  American  liinis  and  The  Distribu- 
tion and  Migrations  of  North  American  Birds,  were  published.  During 
this  decade,  too,  continued  the  summer  expeditions  usually  extending 
over  three  months,  which  were  becoming  yearly  more  and  more  exclu- 
sively devoteil  to  the  investigation  of  marine  life,  and  which  ultimately 
leil  to  the  organization  of  the  Fish  Oommission  in  1871.  During  the 
Im^ter  iKirt  of  this  diH^de  the  early  impressions  of  his  work  iu  connec- 
tion with  the  Iconographie  Encyelopiedia  begun  to  revive,  and  a  new 
interest  was  shown  by  Professor  Bnird  iu  the  )>opularizatiou  of  svieu- 
tiJic  subjects.  At  the  solicitation  of  Mr.  George  W.  Cbilds,  in  18G7  ho 
began  to  devote  a  column  to  scientifle  iutulligenee  in  the  Phila<lelphia 
Public  Ledger,  and  about  1870  ho  became  the  scientifle  editor  of  the 
perioilicals  published  by  the  Harper  lirothers,  of  Nt^w  York.  His  con- 
ne<!t  ion  with  this  firm  eontinuetl  until  1878,  and  in  addilion  to  the  weekly 
and  monthly  issues  there  rusulU^'d  eight  annual  volumes  of  the  Annual 
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Uvconl  of  Scieuce  aad  Iii(hi»try,  the  successor  of  the  Anuual  of  Scieo- 
titic  Diiicovury,  uistablished  by  I>avt«)  A.  WellH,  in  1S5U.  Wheo  Pro- 
fessor Bainl  became  Secretary  of  the  Siuittiuouiau  limtitutiou  Lis  edito- 
rial labors  were  abaudouetl,  but  the  idea  of  his  Auimal  iiecord  of  Science 
aud  luduutry  was  coutiiiuud  iu  the  yearly  a|ii>eudices  tu  the  Siuitbsoiiiaii 
report  uuder  the  title  of  Itecord  of  Progress,  aud  the  scientific  work  of 
the  world  for  as  mauy  consecutive  years  is  passed  in  review  iu  the  thirty- 
eight  volumes  which  combine  the  three  series  just  referred  to. 

"Iu  the  memoir  which  the  writer  is  preparing  it  is  his  intention  to 
discuss  iu  detail  the  great  labors  of  Professor  Baird  in  scieutiQu  admin - 
istratiuu  and  iuvestigatiou,  but  liis  life  was  so  full  that  it  is  only  by 
careful  condensation  that  even  an  outline  of  it«  eventful  features  cau 
be  brought  within  UwJbrief  limits  of  this  notice. 

"There  may  be  uotetl  in  the  career  of  Professor  Baird  several  ditv 
tinct  phases  of  aetivi  ty,  namely  :  (1)  A  period  of  twenty-six  years 
(l^.'t-lS69)  occupation  iu  lalwrious  investigation  and  roluniinous  pub- 
lication u|)on  the  vertebrate  fauna  of  North  America;  (2)  forty  years 
(1840-1880)  of  continuous  contribution  to  scientific  editorship;  (3)  live 
years  (1845-1850)  devoted  to  educational  work;  (4)  forty-four  years 
{l'S43-I^7)  devoted  to  the  oncouragemeut  and  promotion  of  scientific 
enterprises  and  the  development  of  new  workers  among  the  joung  men 
with  whom  he  was  brought  in  contact;  (5)  thirty-seven  years  (1850- 
1887)  devoted  to  administrative  work  as  an  ofhcer  of  the  Smithsonian 
Institution  aud  in  charge  of  the  scieutiQc  collectious  of  the  Government, 
twenty-eight  (185U-1878)  as  priucipal  executive  officer,  aud  nine  (1878- 
1887)  as  Secretary  and  resi>uiisible  head;  (0)  sixteen  years  (1871-1887) 
!U  head  of  the  Fish  Commission,  a  philantbmpic  labor  for  the  increase 
of  the  food  supply  of  the  world,  aud,  iuutdeutiUly,  in  prouiotiug  tbe 
interests  of  biologioil  aud  physical  iuvestigatiou  of  tbe  waters. 

"The  extent  of  his  coutributions  to  science  aud  scientific  literature 
may  be  at  least  partially  comprehendetl  by  au  examinatiou  of  the  bib- 
liography of  his  publications  issued  by  tlie  Institution  in  1883.*  The 
list  of  his  writings  is  complete  to  the  end  of  the  ye<ir  1881',  and  contains 
1,II*J3  titles.  Of  this  number,  775  are  brief  notices  and  critical  reviews 
contributed  to  the  Annual  liecordof  Scieuceaud  Industry,  while  under 
liis  editorial  charge;  31  are  reports  relating  to  the  work  of  the  Sinith- 
Horiian  Institution ;  7  are  re)K>rts  U|>ou  the  American  Ushcrles  ;  25  arc 
Hclieduies  and  circulars  officially  issued,  and  25  are  volumes  or  paiiers 
(Mlited.  Out  of  the  remaining  200  the  majority  are  formal  contributions 
to  scientific  literature,  among  them  the  two  classical  works  upon  the 
Muiuuials  of  North  America  and  the  Birds  of  North  America  (Volumes 
Till  and  IX  of  the  Pacific  Itailroa«l  Reports).  These  were  the  ouly  ex- 
teuded  syst«tmatic  treatises  u])on  those  groups  which  had  at  that  time 
been  prepared,  of  scoi>e  sulhcieiit  to  embrace  the  fauna  of  the  entire 
coutinunt.  They  are  still  sUuidard  works  of  reference,  and  every  spet;- 
'  Unlletiu  xx,  U.  S.  Natioiiul  Muhmiiu. 
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iaiist  wlio  uties  tbein  bear^  testiiDOuy  to  their  oxtrome  accural;)'  aud 
merit. 

"Uf  tliti  total  number  of  pa])er8  etiumerat«<)  iu  tbe  list,  IS  rvlutc  to 
iiiaiiimals,  tKI  tu  birdu,  43  to  reptiles,  4;jI  to  flsbuH,  61  to  in  vertebrates 
(lliesu  being  cbielly  reviews),  10  to  plaiits,  88  to  geograpbical  tlistribii- 
tioii,  4li  to  geology,  miiiemlogy,  and  psilEeoutology ;  45  to  autbro[K>logy, 
31  to  iuduetry  aud  art,  aud  109  to  exploration  and  tra\'el. 

"While  the  number  of  new  species  described  does  not  necessarily 
afl'ord  any  clew  to  the  value  of  tlie  work  aecomplisbed,  it  may  nut  Im; 
nninterestiug  to  refer  to  it  as  an  indication  of  the  pioneer  work  whicb 
it  was  necessary  to  do  even  in  so  prominent  a  group  as  the  vertebrates. 
I  note  among  mammals  4'J,  birds  70,  reptiles  18U,  fishes  5(i.  Forty  nine 
of  220,  or  nearly  one-l'ourtb,  of  the  mammals  discussed  in  the  Mammals 
of  North  America  were  there  deseribcd  for  the  first  time.  In  the  cata- 
logue of  serpents  not  more  than  60  |>er  cent,  had  been  named,  aud  in 
prei>aration  for  studying  the  si)ecimens  each  was  carefully  ticketed  with 
its  locality,  and  then  the  2,000  or  more  individuals  were  thrown  iudis- 
criiniuately  into  one  great  )iilc,  and  the  work  of  sorting  them  out  by 
resemblances  was  beguu.  Not  the  least  valuable  have  been  the  numer- 
ous accurate  figures  of  North  American  vertebrates,  i)repared  uii<ler 
Pmfessor  Uaird's  suitervision.  These  include  representatives  of  170 
species  of  mammals  aud  ICO  species  of  reptiles,  besides  many  hundreds 
of  binls. 

*'On  the  9th  of  February,  1874,  Congress  passed  a  joint  resolution 
which  authorizetl  the  appointment  of  a  Oommissioner  of  FisU  and  Fish- 
eries. The  duties  of  the  Commissioner  were  thus  defined:  'To  prose- 
cute investigations  on  the  subject  (of  the  diminution  of  valuable  fishes) 
with  the  view  of  ascertaining  whether  auy  and  what  diminution  in  the 
number  of  the  food-fishes  of  the  coast  and  the  lakes  of  the  United 
States  has  taken  place,  aud,  if  so,  to  what  causes  the  same  is  due;  aud 
also  whether  auy  and  what  protective,  prohibitory,  or  |»recautiouury 
muasui-es  should  be  adopted  iu  the  premises,  aud  to  rei>ort  upon  the 
same  to  Ck) tigress.' 

"The  resolution  establishing  the  office  of  Oommissioner  of  Fujheries 
required  that  the  person  to  be  appointed  should  bo  a  civil  olhcerof  the 
Government,  of  proved  scientific  aud  practical  ac4{uaintance  with  the 
fishes  of  the  coast,  to  serve  without  additional  salary.  The  choice  was 
thus  practically  limiUMl  to  a  single  man.  Professor  Baiiil,  at  that  time 
Assistant  Secretary  of  the  Smithsonian  Institution,  was  appointed,  and, 
at  once  entering  upon  his  duties,  soou  developed  a  systematic  scheme 
of  investigation, 

•'  The  Fish  Oonimission  now  fills  a  place  tenfold  mure  extensive  and 
useful  than  at  first.    Its  work  is  naturally  divided  into  three  sections : 

"(1)  The  systematic  investigation  of  the  wafers  of  the  United  States 
and  the  biotogt<»U  and  physical  problems  wliich  they  present.  The 
scientific  studies  of  the  Commission  are  based  upon  a  liberal  aud  phil- 
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n80)iliic:il  inl«'rpretntii>it  of  the  Inw.  In  mnkitig  tiis  nrif^iiint  phiiis  tliu 
Com  III  i  SHI  otic  r  iiiKistcil  that  to  study  only  t'lKHl-tislu-K  would  Iw  of  little 
iin|M>rlaiicr,  anil  thiit  useful  couel unions  must  iiceiU  n^st  npoii  a  broad 
fouiKlatioii  of  nive8ti{::at)oii8  purely  scientitlR  in  chanictcr.  The  life  his- 
tory of  species  of  economic  value  should  lie  understood  from  beifiiniing 
to  end,  but  do  lessrerjuisite  is  it  to  know  the  histories  of  the  animnls 
sinil  plants  upon  which  they  feed  or  u|Kin  which  tbeir  foo«t  is  nonrisheit ; 
the  liistorieji  of  their  enemies  and  fiends,  und  the  friends  and  foes  of 
their  enemies  and  frien<l8,  as  well  as  the  currents,  temi>eratnres,  and 
otlier  physical  phenomena  of  the  waters  in  relation  to  niipration,  repro- 
duction, and  growth.  A  necessary  nccom)ilishment  to  this  dirisioii  is 
the  amassing  of  material  for  research  to  be  stored  in  the  National  and 
other  masenms  for  future  nse. 

"(2)  The  investigation  of  the  methods  of  fisheries,  past  and  present, 
and  the  statistics  of  protliiction  and  commerce  of  Osbery  pro<1ucts.  Man 
l>eing  one  of  the  chief  destroyers  of  fish,  his  iiilltieRCe  n[Mtn  their  alinn- 
dance  must  be  studietl.  Fishery  metliods  and  apparatus  ranst  bei-x- 
amined  and  compared  with  those  of  other  lamis,  that  the  use  of  those 
which  threaten  the  destruction  of  useful  fishes  may  t»e  discouraged, 
and  that  those  which  are  inefficient  may  Iw  replaced  by  others  more  - 
serviceable.  Statistics  of  industry  and  trade  must  be  secured  for  the 
use  of  Conin^sn  in  making  treaties  or  im]>osing  tariffs,  to  show  to  pro- 
ducers the  best  markets,  and  to  consumers  where  and  with  what  their 
needs  may  lie  snpplied. 

"(3)  Tbeintroductionand  multiplication  of  usefiilfooil  flslies  through- 
out the  country,  espei^ially  in  waters  under  thejnrisdiction  of  the  Gen- 
eral Government,  or  those  common  to  several  States,  none  of  which 
niiKlit  feel  willing  to  make  eipenditures  for  the  benetlt  of  the  others. 
Tliirt  work,  which  was  not  contemplated  when  the  Commission  wases- 
tiililished,  was  first  undertaken  at  the  instance  of  the  American  Fish 
Unlliirnl  Association,  whose  representatives  induced  Congress  to  make 
a  sjiecial  appropriation  for  the  purpose. 

"  His  relation  to  the  organi/jitions  with  which  he  was  so  closely  iden- 
tified, the  Smithsonian  Institution,  its  ward,  the  National  Museum,  and 
Che  Fish  Commission,  can  in  this  place  only  be  incidentally  mentioned, 
and  the  numerous  biographical  notices  which  have  appeared  since  his 
death  have  not  fiiileil  to  review  critically  the  significance  of  his  connec- 
tion with  them  and  his  influence  upon  Ihem.  To  his  friends  who  knew 
bim  best  and  miss  him  most  it  seems  pleasanter  to  dwell  upon  the  rec- 
ognition which  his  labors  received  than  upon  the  labors  themselves,  his 
devotion  to  whicli  shortened  his  life  so  ninny  years, 

"Almost  every  civilized  country  in  the  world  has  paid  him  nonor. 
In  1S75  he  received  the  decoration  of  Knight  of  the  Royal  Norwegian 
onler  of  St.  Olaf  from  the  King  of  Norway  and  Swwlen.  In  1878  liu 
was  awarded  the  silver  medal  of  the  Acclimatization  Society  of  Mel- 
bourne, and  in  1879  the  gold  medal  of  the  Soci»!ti5  d'Acclimation  of 
France.  In  1856  he  received  the  degree  of  doctor  of  physical  science 
from  Dickinson  College,  and  in  1875  that  of  doctor  of  laws  from  Co- 
lombian University.  A  few  months  before  his  death,  on  the  occasion  of 
the  two  hundred  and  Hftit-th  aiiniver-iary  of  Harvard  Universily,  the 
stime  degree,  ad  eun^em,  was  coiiftTred  on  hiin  as  an  eminent  promoter  of 
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sciiiiivc.  Tliii^  WAS  one  of  the  few  occasioiiH  u|ioii  wliicli  lie  was  iiiiliicetl 
to  ascend  the  platrorm  inaimhlic  place.  lie  was  one  of  the  early  mem- 
hers  of  the  National  Academy  of  Sciences,  and  ever  since  the  orgaDiza- 
tioii  was  a  member  of  its  conncil.  In  1850  and  1851  he  flerre<l  an  per- 
manent secretary  of  the  American  Association  for  tlie  Advancement 
of  Science,  and  since  1878  was  one  of  the  trustees  of  the  Corcoran 
Gallery  of  Art,  Washington.  He  wus  a  president  of  the  Cosmos  Club, 
and  for  many  years  a  trnstee  of  Columbian  University.  Among  lits 
honorary  relations  to  numerous  scientific  societies  of  the  United  States 
and  other  countries  nm  included  thone  of  foreign  membership  in  the  Lin- 
n.Tiin  Society  of  London  and  the  Zoological  Society  of  London,  hon- 
orary membership  in  theLinn:ean  Society  of  New  South  Wales,  and  cor- 
res[H)uding  membership  in  the  K.  K.  Zoologisch-botanische  Gesellschaft^ 
Vienna;  the  Socieda^l  de  Geographia,  Lislntn;  the  New  Zealand  Insti. 
tute;  the  Koninklijke  Natnurkundige  Vereenigiiig  in  Nederlandscli 
.  Indi(>,  Batavia ;  the  Magyar  Tudonuinyos  Akademia,  Bnda-l'esth ;  the 
Societ<!  Natiooale  des  Sciences  Natnrelles,  Cherbonrg ;  the  Aca^lemia 
(}ermanicaNalura-Cnriosorum,Jenft;  theNaturfnrschendeGesellschaft, 
Halle;  the  Natnrhistorische  Gesellschafl,  Nuremberg;  the  Geograph- 
ical Society,  of  Que\)ec ;  the  Historical  Society  of  New  York ;  the 
Deutsche  FischereiTVerein,  Berlin. 

"  The  nonienclatnre  of  zoology  contains  many  memorials  of  his  con- 
nection with  its  history.  A  ])artial  enumeration  shows  that  over  twenty- 
live  S])ccies  and  one  genns  of  fishes  liears  his  name,  and  that  not  less 
than  forty  species  have  liecn  named  in  his  honor.  These  will  for  all 
time  l>e  monuments  to  his  memory  as  undying  as  the  iustitntions  which 
he  founded. 

"  A  {Htst-ofllce  in  Shasta Connty,  Cal.,  located  near  the  McCloud  River 
Salmon  Hatching  Station  of  the  U.  S.  Fish  Commission,  was  named 
HainI  by  the  Postmaster Gencrnl  in  1877. 

"  Even  Japan  was  not  unmindful  of  Professor  Baird's  services  to 
science,  for  from  distant  Yezo,  the  most  northern  island  of  the  Japanese 
Archipelago,  came,  soon  after  his  deatli,  a  little  volume  beautifully 
printed  upon  silk,  containing  his  iiortnvit  and  the  sU>ry  of  his  char- 
acter. 

"The  imi>ortancc  of  his  services  to  fish-cull urc  was  {terhaps  more 
fully  recognized  in  Germany  than  in  any  other  ex>untry,  not  excluding 
the  United  States.  In  1880,  on  the  occasion  of  the  first  great  Inter- 
national Fishery  Exhibition  held  in  Berlin,  his  name  was  fonud  to  be 
widely  known  among  the  scientific  men  there  present.  The  magnificent 
silver  trophy  which  was  the  chief  prize  was  awar<Ie<l  to  him  by  the 
Emperor  William.  This  now  stands  in  the  fishery  hall  of  the  National 
Museum.  While  Professor  Baird's  portnvit  liung  over  the  entrance  to 
the  American  sticlinn  at  Berlin,  the  Kaiiimcrherr  von  Behr,  the  presi- 
tlent  of  the  German  Fishery  Union,  the  most  itnwerful  and  inlluential 
fishery  organization  iu  the  world,  never  )>ass(Hl  under  it  without  taking 
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offlimhat  in  lioitor  of  tbe  '  first  liRli-ciiltiirist  of  tbt^  world,' tiH  lie  de- 
liglited  to  c»ll  liiin.  Ho  also  iiisistud  that  niiy  wlio  iniglit  be  in  bis 
company  Bhould  pay  ttie  same  respect  to  Professor  Bainl.  Indeed,  I 
am  notsnro  tbattbe  late  Guiperor Frederick,  at  tliat  time  Crown  Prince 
and  protector  of  tbe  German  Aslicries,  did  not  do  liomago  in  tins  way 
totlio  American  pli  i  Ian  thro  |>ist.  After  Professor  Baird's  doatli  acir- 
cnlar  was  issued  by  tbe  German  Fishery  Union  which  contained  a  most 
appreciative  eulogy. 

"  Ilis  ever  rendy  ivssistanee  to  his  fellow- workers  in  Eurojio  won  for 
liini  their  deep  regard.  Mr.  U.  Bowdler  Sliarpe,  of  the  British  Musonio, 
writes  as  follows  to  Nature:  '  As  chief  of  the  Smithsonian  Institution 
Professor  Baird  [assessed  a  power  of  conferring  benefits  to  the  world 
of  science  exercised  by  few  directors  of  public  museums,  and  the  man- 
ner in  which  be  has  utilized  these  powers  ha.s  resulted  not  only  iu  the 
wonderful  success  of  the  (Jniled  States  National  Mnscnrn  under  his 
direction,  but  iu  the  enrichment  of  many  other  museums.  We  know 
by  experience  that  the  Uritish  Museum  in  indebted  to  Professor  Baird 
beyoud  measure.  We  ha<l  only  to  express  nur  wants,  and  iminediiitely 
every  effort  was  made  to  supply  all  the  desiderata  iu  our  ornithological 
collection.* 

"Professor  Bainl  wa-^-the  most  mwlest  of  men.  lie  seemed  never  to 
care  for  public  recognition.  In  speaking  of  any  honors  which  ho  bad 
receiveil  be  appeared  to  deprecate  what  had  been  done,  as  if  ashamed 
of  the  attentions,  feeling  himself  unworthy  to  receive  them. 

"  He  once  remarked  t<}  me,  some  years  before  his  death,  that  he  was 
satisfied  that  no  man's  life  was  of  such  imimrtanee  to  the  people  among 
whom  he  liveil  that  he  could  not  shortly  l»e  replaced  by  another  who 
would  fully  fill  his  place.  As  I  looked  at  the  man  l>eibre  nie,  a  giant  in 
botly  and  in  mind,  a  treasnry  of  untransferable  experience  and  wisdom, 
I  thought  to  myself  that  it'  this  judgment  was  a  true  one  (which  I  did 
not  believe,  nor,  at  bin  heart,  I  suppose,  did  he),  in  him  at  le;ist  there 
was  an  exception.  I  speak  not  now  of  his  official  usefniness  alone,  but 
of  the  broader  and  more  es-iential  relationships  which  he  held  to  science 
and  to  humanity.  " 

"  Snob  a  man  has  a  thousand  sides,  each  most  familiar  to  a  few,  and 
I>erha|>s  entirely  strange  to  the  greater  pari  of  tliose  who  know  him. 

''  Fatore  historians  of  American  science  will  be  better  able  than  are 
wo  to  estimate  justly  the  value  of  the  contributions  to  scientific  litera- 
ture which  are  enumerated  in  his  bibliography;  but  no  one  not  living 
in  the  present  can  form  an  accurate  idea  of  the  personal  iiiflueiice  of  a 
leader  upon  hia  associates  and  upon  the  progress  of  thought  in  liis 
special  department,  nor  can  siicli  an  influence  a^  this  well  Ive  set  down 
in  words.  Tbis  inHiieuce  is  apparently  due  not  only  to  extraordinary 
skill  in  organization,  to  great  power  of  application  and  concentration 
of  thonght  constantly  applied,  and  to  a  idiilosophical  and  coinpreben- 
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6ive  iniDtl,  but  to  an  entire  and  self-Racri Being  devotion  to  tbe  ititerests 
of  tiis  work  and  that  of  others. 

"  His  extreme  difSdence  and  luck  of  self-seeking  were  nmong  his  con- 
spicnons  characteristics.  He  was  always  averse  to  addressing  audi- 
ences,  aud  this  is  all  the  more  remarkable  to  bis  fViends,  wbo  remem- 
ber bow  winniug  aud  persuasive  his  eloquence  was  wheu  be  talkeil  in 
tbe  presence  of  a  few.  His  ability  as  a  talker  aud  organizer  was  never 
better  seen  than  when,  as  already  observed,  in  the  presence  of  Con- 
gressional committees,  before  whom  he  was  suoimoued  from  year  to 
year  to  give  reasous  for  bis  requests  for  money  to  be  used  in  expanding 
the  work  of  tbe  Fish  Comuiissiou  or  tbe  National  Museum.  He  was 
always  received  by  the  members  with  the  heartiest  welcome;  and  it 
seemed  that  always  these  pnshJDg,  brusque  men  of  business,  who  ordi- 
narily rushed  with  the  greatest  haste  through  the  routine  of  committee 
work,  forgot  their  usual  hurry  when  Professor  Baird  was  before  them. 
They  listened  attentively  as  long  as  he  conid  be  induced  to  talk  about 
bis  plans  for  the  development  of  tbe  organizations  wliose  success  be 
had  at  heart  Sot  unfrequeutly  I  hey  would  wander  from  the  business 
before  them  as  they  asked  him  questions  upon  subjects  which  his  sug- 
gestive remarks  impressed  upon  their  attention. 

"  No  man  was  more  easily  approached  than  Professor  Baird.  He 
seemed  e8|>ecially  fond  of  meeting  young  persons,  whom  he  immedi- 
ately set  at  their  ease  by  his  geniality  and  frankness  of  manner.  A 
writer  in  the  Nation  bas  s.'tid :  '  It  seemed  as  if  in  his  mind  he  had  an 
epitome  of  all  the  characteristics  of  mind  and  babit  of  each  and  every 
man.  No  thought  of  self  seemed  to  enter  into  his  calculations.  Those 
who  felt  themselves  tbe  object  of  his  personal  regard  sometimes  baited 
for  a  moment  in  a  comical  dismay,  perceiving  themselves  frankly  moved, 
like  chessmen,  in  directions  wbicb  they  would  not  themselves  have  se- 
lected, bnt  an  overwhelming  sense  of  Baini's  entire  devotion  to  the 
promotiou  of  science,  bis  perfect  unselfishness,  and  his  incomparable 
good  judgment,  always  carried  the  day.' 

"From  his  early  youth  until  bis  failing  strength  forbade,  be  kept  a 
journal  of  his  daily  pursnito,  and  this,  together  with  the  immense  piles 
of  copy-books  and  files  of  letters  received,  will  aSbnl  a  boundless  treas- 
ure to  bis  biographer;  and  when  bis  biography  is  written,  if  it  be  prop- 
erly done  in  accordance  with  tbe  modern  theory  of  biograpby-makiog, 
it  will  form  essentially  a  history  of  the  natural  sciences  in  America  for 
the  past  half  century. 

"  For  many  months  before  his  death  he  knew  that  his  life  was  drawing 

to  a  close.     In  tbe  summer  of  1837,  a  few  weeks  before  he  died,  he  went 

to  Wood's  Ho'l,  as  usual,  to  direct  the  operations  of  the  Fish  Commission. 

,  \^  Of  all  the  tributes  to  his  character  none  were  more  eloquent  or  touching 

\than  one  at  the  funeral  service  at  Wood's  Holl.     The  simple  burial 

Nrvice  was  reail,  and  then  the  clergyman  recited  these  sentences  from 

^ermonon  the  Mount:  'Blessedare  tbe  merciful,  for  they  shall  obtain 
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mercy.  Blcasetl  are  the  pore  in  lieart,  for  they  aball  see  God.  Blessed 
are  the  iieace-iiiakei-s,  for  they  shall  be  called  the  children  of  OchI.'  So 
appropriate  were  these  words  that  scarcely  one  of  those  present  coald 
refrain  from  (eara,  reuliziog  how  great,  bow  benevolent,  bow  simple- 
hearted  had  been  the  friend  whom  tbey  bad  lost." 

A  memorial  meeting  was  held  January  II,  1888,  In  tbe  lectnre-room 
of  tlieColambiao  Dniversityof  Wnshington,  under  the  Joint  anspices  of 
the  Philosophical,  Aiitliropological,  and  Biological  Societies  of  this  city, 
at  which  addresses  were  made  by  members  of  the  several  societies 
commemorating  the  life  and  scientific  work  of  Professor  Bnird. 

An  oil  portrait  of  Professor  Baird,  of  life-size,  painted  by  Mr.  Henry 
Hike,  of  this  city,  was  purchased  by  the  Regents  for  the  Institution. 


PROPESSOR  ASA  GRAY,   REGENT. 

In  addition  to  the  loss  of  our  honored  Chancellor  and  Secretary,  the 
Institution  has  further  been  called  n|)on  to  mourn  the  decease  of  one  of 
the  oldest  and  most  distinguished  members  of  tlie  BoanI  of  licgents, 
Dr.  Asa  Gray,  whose  death  took  place  on  the  30lh  day  of  January  last 
(1888),  and  brought  the  mournful  loss  not  only  of  a  great  man  of  sci- 
ence, intimately  and  long  connect<-d  with  the  Institution,  bat  of  one 
l>ersonally  endeared  to  all  who  knew  him. 

Professor  Gray  may  be  said  to  have  been  identified  with  the  Institu- 
tion from  its  very  bc^ianiug  as  a  chosen  and  trustetl  counselor  of  itn 
first  Secretary,  and  an  active  member  of  the  Board  from  January,  1874. 

Bom  in  the  town  of  Paris,  Oneida  Coonty,  N.  Y.,  on  the  18th  of  No- 
vemlter,  1810,  Professor  Gray  was  at  the  time  of  his  death,  therefore, 
over  seventy-seven  years  of  age,  thongli  few  would  have  so  supposed, 
judging  from  his  continued  activity  and  vigor.  He  was  graduated  nt 
the  Fairfield  College  of  Physicians  aud  Surgeons,  Herkimer  Oouiit.\', 
N.  Y.,  in  1831,  aa  doctor  of  medicine.  Relinquishing,  however,  his  pro- 
fession, he  devoted  himself  to  the  sindy  of  botany  nnder  Profc-ssur 
Torrey ;  and  he  prosecuted  for  years  this  branch  of  natural  bistoiy 
with  such  zeal  and  energy  as  ultimately  to  even  suriiass  the  fame  of 
his  distingnahed  preceptor,  aud  to  liecome  the  acknowleilged  chief  of 
American  naturalists  in  his  chosen  field. 

Id  1842  be  was  elected  the  Fisher  professor  of  natural  history  at 
H.'u^ard  College,  a  position  he  retained  for  more  than  thirty  years. 
From  this  college  he  received,  in  1844,  ilie  degree  of  A.  M.,  and  from 
tlamilton  College,  in  1860,  tbe  degree  ofLL.  D.  lie  published  various 
iMtanical  manuals  and  systematic  treatises,  several  of  which  t>ecnme 
universally -accepted  popular  text-books.  He  was  one  of  the  original 
nu>ml>er8  of  the  National  Academy  of  Sciences,  ineoriionited  by  act 
of  Congress  March  3,  1863.     From  I8G3  to  IS7.'(  he  was  president  of  the 
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Amorican  Academy  of  Arts  and  ScieiiccR,  and  was  prosidcnt  ol'  tUe 
AmorEcan  Association  for  tlie  Advancement  of  Science  for  tlie  year  1872. 

More  than  forty  years  ago,  iu  the  very  infancy  of  tliis  Institution,  Dr. 
Gray,  at  the  instance  of  its  Secretary,  undertook  to  prepare  for  publica- 
tiou,  under  its  auspices,  a  comprehensive  illustrated  work  on  American 
Forest  Trees.  In  the  Secretary's  third  report  (for  1849)  it  is  recorded, 
with  reference  to  contemplated  "Reports  on  the  Progress  of  Knowletlge," 
that  "  the  most  imjHirtant  reiiort  now  in  progress  is  that  on  the  Forest 
Trees  of  North  Americii,  by  Dr.  Gray,  ])rofesaor  of  botany  in  Harvanl 
University.  It  is  intended  in  this  work  to  give  flgnres  from  original 
drawings  of  the  flowers,  leaves,  fruit,  etc..  of  each  principal  species  in 
the  United  States  proper,  for  the  most  part  of  the  size  of  nature,  nnd 
soexecnte<l  as  to  fnrninli  coloretl  oruncolored  copies;  the  flrc<t  being 
intended  to  give  an  atlequate  idea  of  the  species,  and  the  second  for 
great«'r  cheapness  and  more  general  dill'usion.  This  work  will  be  corn- 
plet«d  in  three  parts,  in  octavo,  with  an  atlas  of  quarto  plates,  the  first 
to  be  published  next  spring.  -  -  -  As  the  work  will  be  adapted  to 
general  comprehension,  it  will  be  of  interest  to  the  popular  as  well  as 
the  scientific  reader." 

This  very  interesting  and  important  enterprise,  delaye<l  by  Dr.  Gray's 
visit  to  Buroi>e  the  following  year,  and  afterward  from  time  to  time 
]iostponed  by  various  hindrances,  was  never  completed.  Simultaneously 
with  his  engagement  upon  this  great  work,  other  interests  and  investi- 
gations were  pressing  upon  liis  attention.  A  boCaniejtl  expedition — 
assistetl  by  the  Institution — matle  by  Mr.  Charles  Wright,  through 
Texas  and  New  Mexico  in  the  summer  and  autumn  of  1849,  was  re- 
wanled  by  au  extensive  and  valuable  collection  of  the  plantit  of  these 
regions,  wliich  were  placed  iu  the  hands  of  Dr.  Gray ;  and  in  ISSl  it 
was  annonnced  that  liis  report  on  this  new  material  was  ready  for  pub- 
lication. This  memoir  was  issued  in  two  parts,  quarto  size.  Part  i, 
comprising  146  pages  of  text,  illastratcd  by  ten  engraved  plates,  was 
included  in  Vol.  iii  of  the  Smithsonian  Contribntions  to  Knowledge, 
and  Part  li,  comprising  119  pages,  illustrated  by  4  plates,  was  included 
iu  Vol.  vof  OontributJons  to  Knowledge. 

In  the  winter  of  1854-'55  Dr.  Gray  delivered,  in  the  lectnro-room  of 
this  institution,  a  course  of  nine  lectures  "  On  Vegetation." 

In  1884,  Dr.  Gray  presented  to  Harvard  College  his  herbarium,  con- 
taining more  than  200,000  specimens,  and  his  botanical  library  of  more 
than  2,500  works ;  for  the  reception  of  which  a  fire-proof  building  was 
provided.  In  1873,  he  resigned  his  professorship  in  the  college,  retain- 
ing, however,  the  charge  of  its  herbarium. '  In  1874,  he  was  selected  by 
joint  resolntion  of  Congress  a  Begent  of  this  Institution,  taking  the 
place  made  vacant  by  the  death  of  Professor  Agasaiz,  who  had  been  a 
Ilegent  forth©  preceding  ten  years. 
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OK.  PETEIt   PARKKB,  EXRKGKNT, 

While  recountiiif:;  tbo  inroads  made  by  death  on  the  earlier  |>or- 
tioii  of  the  membership  of  the  Institution  and  its  Board  of  BcgentA,  it 
seems  proper  to  notice  also  the  demise  of  Dr.  Peter  Tarker,  who  had 
been  a  Be^rent  from  1868  to  1884,  when  he  wns  inducetl  to  resign  his 
position  on  the  Board  iii  conHeqaence  of  infirmity  and  failiug  health. 
Uia  death  occurred  at  his  residence  in  this  city  on  the  10th  day  of  Jan- 
uary last  (18S8). 

The  stated  aonnal  meeting  of  the  Board  occnrring  on  the  followiog 
day  (January  11,  1888t,  expression  was  given  to  the  regret  occasioned 
thereby,  in  the  following  preamble  and  resolution : 

Whereas  tlie  Board  has  received  the  afflictive  intelligeuce  that  tlie 
venerable  I>r.  Peter  Parker,  who  for  sixteen  years  was  a  member  of  the 
Boanl  of  Rt^geiits,  and  who  for  tbis  whole  period  served  with  fidelity 
on  its  executive  committee,  has  departe<l  this  life  after  a  long  enrei'r 
tilled  with  useful  labors  in  the  service  of  Uod  and  of  man :  Therefore, 

Be  it  resolved,  That  in  the  retrospect  of  such  a  life-career,  protractwl 
as  it  was  beyond  the  limit  nsnally  allotted  to  men,  and  yet  at  each  stage 
of  its  progress  dedicated  to  beneficent  works  in  the  cause  of  religion, 
philanthropy,  and  science,  we  desire  to  testify  onr  respect  for  the  exalted 
worth  and  scnipnlons  conscientiousness  which  Dr.  Parker  brought  to 
thedischargeof  every  duty,  and  which  during  his  connection  with  the 
government  of  this  Institution  were  nobly  exemplified  by  the  zeal  and 
diligence  with  which  he  ever  watched  and  worked  for  Us  prosperity  and 
nsefnlness,  even  during  the  later  {wriod  of  his  honorable  service,  when 
the  burden  of  ye^rs  was  adde*!  to  the  burden  of  oRlcial  cares,  and  when 
with  a  less  corisctentions  sense  of  public  duty  he  might  have  claimed 
au  exemption  from  the  tasks  of  life. 


DR.   CHARLES    RAU,   CURATOR  OP  ANTlQinTIF-S. 

Dr.  Charles  Itau,  for  many  years  in  charge  of  the  department  of  an- 
riquities  in  the  National  Mustinm,  was  born  in  Belgium  in  1826.  lie 
live^l  for  a  time  in  Germany  and  as  a  politiciil  exile  citme  to  America 
thirty  years  ago,  landing  at  New  Orleans  December  23, 184S;  lived  for 
a  time  in  Saint  Louis;  engagetl  in  teaching  at  Belleville,  111.,  and  later 
went  to  Now  York  City,  still  occupied  as  a  tt^acher  of  langnageo.  He 
hail  always  been  a  deeply  interestwl  student  of  alwriginal  remains,  and 
had  written  many  articles  on  the  prehistoric  condition  of  man.  In  1875 
he  hail  charge  of  an  exhibition  of  North  American  archaeology  for  the 
display  of  the  Institution  in  tlie  Centennial  Exhibition  at  Philadelphia. 

He  was  in  1881  appointed  curator  of  the  department  of  antiqnitiefl 
in  the  National  Museum.  His  health  gave  way  in  1S86,  and  in  July, 
1887,  he  went  to  tbe  hospital  of  the  University  of  Pennsylvania,  where 
he  died  on  the  25th  of  July.  His  body  was  brought  to  Washington  and 
was  hnrinl  in  Oiik  Hill  Cemetery,  where  a  moclest  gnive-.'ffone  liearing 
a  BDitable  inscription  lias  been  erected  to  his  memory. 
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lie  l>pqneiithe()  to  tbe  tfiitional  Miiseam  liis  library,  coiisistii)(;af  715 
bonitd  volumes,  »iid  1,722  volumes  unbouud  ;  Lis  »rcbieologiG;ii  collec- 
tion comprising  1,920  specimcDS  (ettiaologic)  and  his  collectioo  of 
miDerals  and  fossils. 

These  objecfs  have  been  transferred  to  the  Mnseum  by  bis  adminis- 
trator, Mr.  Thomas  Wilson.  Tbe  books  comprising  the  library  are  l»eing 
arranged  and  catalogneil,  and  will  form  tlio  nucleas  of  a  departmental 
library.  Tbe  arcbseological  speeimeiia  will  be  kept  together  and  dia- 
playeil  auder  the  name  of  their  donor.  Almost  the  entire  life  of  Dr. 
Ran  was  spent  in  arcbieologic  studies.  He  was  faitbfnl,  zenlons,  and 
devotcil  to  science.  He  ba«l  the  cpiirnge  of  his  convictions  and  was 
ready  to  defend  tbem  before  any  person  or  tribnniil,  Iiowevcr  angnst. 
He  did  what  he  conld  for  the  alleviation  of  biimnn  snSbring  and  regret- 
ted be  could  not  do  more.  The  frnit«  of  his  scientific  lalwrs  will  be  de- 
scHIhhI  in  the  Bibliographical  A)i]>eudix  to  the  ReiH>rt  of  tbe  Natiomd 
Muscnm  in  Part  II  of  Ibis  Iteport. 

In  addition  to  tbe  altovc,  mention  should  be  made  of  the  deaths  o( 
tbe  following  employes  of  tiie  Institution : 

On  Jnne  8, 1888,  Charles  Wickliffe  Beckbam,  formerly  an  assistint 
in  the  Department  of  Birds,  died  at  bis  home  nenrBardstown,  Ky.  lie 
had  ma4le  several  valuable  contributions  to  Ameiican  ornithological 
literal  are. 

Mrs.  L.  8.  Weaver,  clerk  and  translator,  diwl  November  20,  18S7. 
She  bad  lieen  employol  in  the  Institution  siiic^  IS76,  having  been  ap- 
pointed npon  the  death  of  her  first  husband,  L.  iStoerzt^r,  at  that  time 
chief  taxidermist;  and  she  rrndered  always  willing  and  efficient  servit^e. 

Capt.  C.  W,  C.  Dnnnington,  a  respected  citizen  of  Washington,  for 
several  years  a  watchman  in  the  Museum,  Frederick  B.  Parker,  a  clerk 
in  the  Institution,  and  Isaac  Diggs,  for  twenty  years  a  laborer  and  at- 
tendant, have  also  died  during  the  year. 


The  following  notice  of  Dr.  Emil  Bessols  has  been  supplied  by  Dr. 
Dall: 

Dr.  Eroil  Bessels  was  born  in  Ueidelberg,  Juno  2, 1S47.  Educated  at 
the  University,  and  securing  the  degree  of  doctor  in  medicine,  be  was 
more  disposed  toward  science  and  belles-lettres  than  to  tbe  practice  of 
his  profession.  Being  in  easy  circu  instancej^  he  was  enabled  to  follow  his 
natural  bent,  and  for  a  time  was  a  student  in  zoology  nnder  Van  Bene- 
den,  and  an  assistant  of  Krauss  at  the  Nataralien  Cabinet,  or  Royal 
Museum  of  Wiirtomberg  in  Stuttgart.  lie  became  interested  in  Arctic 
discovery,  and  his  first  essay  in  this  direction,  under  the  encouragement 
of  Petermann,  of  Ootba,  was  tbe  well-known  voyage  of  18G!)  ii>to  the 
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sea  between  Spitzbergen  nod  Nora  Zuinbla.  By  tiin  observutiout)  oa 
tbia  jouruey  be  tracetl  the  iiiflueuce  of  tlie  Qulf  Stream  water  east  of 
Spitzbergeu  and  added  niucb  to  the  Beauty  knowledge  of  tbia  region 
then  available.  lu  1870  be  was  called  to  tbe  field  as  military  surgeon, 
reuderiug  services  iu  tbe  bospitals,  wbicb  brought  bim  a  publiu  com- 
uieudation  from  the  Grand  Uuke  of  Badcu.  In  1871  be  came  to  America 
at  Peteriiiaun's  suggestion  to  join  Hall's  Polar  E«i>editiou  as  uaturaliat 
uud  surguou.  Most  of  tbe  scientific  results  of  this  voyage  were  tbe  fruit 
of  bia  personal  efforts.  After  tbe  rescue  of  the  survivors  he  returDed 
to  America,  where  for  some  years  he  was  busy  at  the  Smithsoniao  lu- 
stitution  in  preparing  for  publication  tbe  scientific  results  of  tbe  voy- 
age, oue  of  tbe  most  striking  of  which  was  tbe  proof  first  brought  out 
by  him  of  the  insularity  of  Greenland,  which  he  deduced  from  the  tidal 
observations  secured  ou  the  exi>edition.  Iu  1876  his  work  was  printed 
iu  (|uarto,  under  tbe  title  of  "lieport  on  the  Scientific  Results  of  the 
Polaris  Expedition."  Three  years  later  he  published  throu{;h  Eugle- 
uiaiiu,  at  Leipzig,  a  German  naiTative  of  the  expedition,  illustrated 
largely  from  bis  own  very  artistic  sketches.  He  projected  a  work  ou  the 
Eskimo,  to  which  he  devoted  much  labor.  An  ethnological  voyage 
nndertakeu  ou  tbo  United  States  steamer  Saranac  to  the  northwest 
coast  of  America  was  prematurely  terminated  by  tbe  wreck  of  that 
vessel  ill  Seymour  Narrows,  British  Columbia.  lie  returned  to  Wash- 
ington, where  he  prepared  suvorul  contributions  to  Arctic  and  zoolog- 
ical literature.  Through  an  uufortunute  fire  at  bis  residence  he  lost  bis 
library,  manuscripts,  aud  collections  iu  1885,  and  subsei}ueutly  returned 
to  Germany,  where  be  settled  at  Stuttgart.  Ilere  he  was  engaged  in 
literary  pursuits,  the  study  of  art,- and  in  geographical  instruction. 
Ue  died  after  a  short  illness,  March  30, 1888,  aud  bia  remains  were  bi- 
terreil  iu  the  Cemetery,  at  lleidelberg. 
Kesiieelfulty  submitted. 

S.  P.  Langlby, 
Secretari/  of  Smithgoaiaa  Itutitntion. 
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APPENDIX  TO  SECRETARY'S  REPORT. 


APPENDIX  I. 

PROGRAMME  OF  ORGANIZATION  OF  THE  SMITHSONIAN  IN.STITUTION. 

U'lSMiDtcil  in  the  FiiHt  ADDiut  Buportuf  tL«  BvcEeUrj-,  Had  adapled  by  tha  Boonlol'  UvEeBta.  Do 

ceoilHTl],  1«4T.| 

iNTBODDCnON. — Gouural  conHiduratioos  wbich  BhouM  eurve  iw  a  guida  in  aduptiug  a 
plaa  of  urgauizatioii. 

I.  Will  of  BmitbHou.  The  property  in  lioi|neatbed  to  thoUnitvd  Statvsuf  Aiiiurivu 
"  to  fouod  lit  Waehiugtou,  uudur  tliu  unmo  oftbu  HiuilbHouiati  luBtitiitiuu,  au  eetab- 
lishnieut  for  Uio  iucreuHu  utid  iliftUHiuu  uf  knowl(id(;«  uinotij;  iueii." 

'J.  Tht)  b*»qne8t  iu  foT  thobunetit  ofiuaiikiiid.  TbuOvvuniiuuDt  of  tbu Unittid  Statva 
Ih  munily  a  truBteu  to  carry  out  tbu  desigu  of  the  li-atator. 

3.  Tbu  luHtitiitiuD  is  not  a  natioLal  CHtabliHbmvtil,  iw  is  froquuntly  ouppotied,  but 
tbe  uvtaliliitbiueut  of  an  individual,  and  is  to  l)ear  aoil  |ber{ietiiato  his  name. 

4.  Tbe  objects  of  rho  InstitDlioti  ate  (1)  to  incrua«u,  and  (2)  to  diffuse  k::owloilge 
anioog  men. 

b.  TboMi  two  objectit  nbontd  not  be  confounded  with  one  aiiothor.  Tho  lirst  is  to 
enlarge  the  existing  st«ck  of  kuoicledgo  by  tbu  addition  of  new  trutliH;  and  tbu 
second,  U>  disaeniinate  knowledge,  Ihns  increased,  anion);  men. 

C.  Tbe  will  makes  no  TCBtriotion  in  favor  uf  any  particular  kind  of  knowleilgu; 
hence  all  brancfaos  are  entitled  to  a  share  of  atluiitjon. 

7.  Knowledge  can  bo  iuoreaaed  by  differonl  methndii  uf  facilitatiTig^  and  pnunotiTi); 
tbe  discovery  of  new  truths;  and  can  be  uiont  extensively  difi'asud  amou);  mun  by 
tueaus  of  tbe  press. 

b.  To  effect  tbe  );realcist  auonnt  of  good,  the  orgauization  should  be  eucb  an  t« 
enable  the  Institution  to  produce  results,  in  tbe  way  of  iiicruusing  and  ditTusiTi); 
knowledge,  wbich  can  not  be  produced  uitherat  all  or  soefiicienlty  by  tho  existing 
institutious  in  onr  couutry. 

9.  The  orgaoizatiuD  should  also  be  sucli  on  can  be  adopted  pTovisiunalty,  can  bo 
eaiuly  redneed  to  practice,  rooeivu  modifications,  or  bo  ubondoued,  in  wbolu  ur  in  parti 
witbont  a  sacrifice  uf  the  funds. 

10.  In  onler  to  cuniponBate,  in  sumo  meunure,  for  tbe  loss  of  time  occasioned  by  the 
delay  of  eight  yean  in  establishing  tho  Institution,  a  cousidurablc  iwrtiuu  uf  tbe  iu- 
t«reet  which  has  accrued  should  be  added  to  tbe  principal. 

II.  In  proiiortion  to  tbe  wide  Held  uf  knowledge  to  be  cultivated,  tbe  funds  are 
small.  Kconomy  should  therefore  l>o  consulted  in  the  construe  lion  of  the  building; 
and  not  ouly  the  first  cost  of  the  edifice  shonld  be  considered,  but  also  the  continual 
expense  of  keeping  it  in  repair,  and  of  tho  support  of  the  cstablisbmeut  nectWHarily 
coiinecleil  with  it.  There  should  also  be  bnt  few  individuals  permanently  snpiiorteil 
by  tlio  Institution. 

li.  Tbe  plan  and  diui«nsiunH  of  tbu  building  sbouM  be  det«rmiued  by  the  plan  of 
tbu  organization,  nnd  not 
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13.  ItHfaould  Im  rvcullect«d  that  iDAUkiod  ineeneral  are  to  bolrancfttod  by  the  !>«• 
qutmt,  ai)d  that,  therufore,  oil  nnoeccasary  oipuDditnre  on  local  ubjucts  would  be  a 
perveniion  of  Iho  truttt. 

14.  Besides  the  furegoiug  ooDBideralinus,  dedac«d  ini mediately  from  ttiu  wjH  of 
SmJtbsou,  regard  niDSt'  be  had  to  certain  reqnireinents  of  the  act  of  CoDgreiw  CHlab- 
liuhing  the  Institutioo.  These  are,  a  library,  a  mtuuuiu,  <uid  a  f^allery  of  art,  witb  a 
buildiog  OD  a  liberal  ocale  to  contwD  tbeui. 

Skction  I. 

Plan  of  organiKatioo  of  tbe  lufltitution  iu  accoidaDoo  with  the  foroKoing  doduc- 
tiuiiB  from  tbe  will  of  Smitbson. 

Toinottate  knoKlrdga:  It  propoaMl(l)  lostinialale  men  ot  talent  to  make  original 
retwarcboH,  by  offeiing  suitable  rowarda  for  memoirs  cuntainiDf;  now  trutba ;  and  Ci) 
to  appropriate  annually  a  portion  of  tbu  inoomo  for  particular  reoearvhoa,  under  the 
direction  of  Buitablo  jiersone. 

To  diffute  knoKledgt .-  It  ia  proposed  (1)  to  publish  a  sorios  of  jwriodical  reporla  ou 
the  progresa  of  tbe  (tiRijreuC  branches  of -knuwludgo ;  and  (2)  to  publish  occasionally 
separate  treatises  ou  subjuctsof  geiieral  intercut. 

DETAILS  OK  TUB   PLAN   TO   INCREASE   KKOWLBUGE. 

I.  By  ilimalaliHg  re»earoket. — I.  Facilities  afforded  for  the  production  of  original 
memoirs  on  all  branches  of  knowledge.  S  Tbe  memoirs  thns  ohtaiuod  to  be  pub- 
lished in  a  series  of  volumes,  in  a  quarto  furm,  and  unCitlud  Smitbsouiaii  Contribu- 
tions to  Knowledge.  3.  No  meoioir,  ou  subjects  of  physical  science,  tu  lie  aucupi«d 
for  poblicatioD,  which  does  not  furnish  a  positive  additiou  to  human  knowledge,  rest- 
ing on  original  losearoh ;  and  all  uuvoriQodspeculatiuusto  be  reJcoU.-d.  4.  Each  me- 
moir presented  to  the  Institution  to  be  submitted  lor  examination  to  acominiHsiuu  of 
{lOTSOiis  of  reputation  for  learuing  in  the  hrauch  to  which  the  meoioir  pertains ;  and  tu 
be  accepted  fur  publication  only  iu  case  the  re|K>rt  of  tbie  commission  is  favorable. 
5.  The  commission  to  be  chosen  by  theofflcers  of  the  Institution,  and  Ibeuamu  of  the 
author,  as  far  as  practicable,  concealed,  unless  a  favorable  decision  be  made.  G.  The 
volumes  of  tbe  meuioirs  to  be  excbangedfor  the  transactions  oflitorary  andscieiitiflc 
societies,  and  copies  to  be  given  to  all  the  colleges  and  principal  libraries  in  this 
country.  One  part  of  the  remaining  copies  may  be  oRered  fur  sale  ;  and  tbu  other 
carefully  preserved,  to  form  complete  sets  of  tbe  wurk,  to  sup|)ly  the  demand  fivui  new 
instilntions.  7.  An  abstract,  or  poimlar  account,  of  tbe  contents  of  these  meuioirs 
to  be  given  to  tbe  public  through  the  annual  report  of  the  Regents  to  Congress. 

II.  Bg  appropriating  a  pari  of  the  income,  anauallg,  to  tpcciat  otjecll  of  rcsenroA,  nsdcr 
Ike  Airtntion  of  tiiilahU  person*. — 1.  Tbe  objects  and  tbe  amount  appropriated  to  be 
recommended  by  counselors  of  tbe  lustitution.  S.  Appropriations  in  different  years 
to  different  objects,  so  that  in  course  of  time  each  braucb  of  knowledge  may  receive 
a  share.  3.  The  results  obtained  from  these  appropriatious  to  be  published,  with  the 
memoirs  before  mentioned,  iu  the  volumes  of  tbe  Suiithsonian  Contributions  to 
Knowledge.  4.  Examples  of  objects  fur  which  appropriations  may  be  mailu.  (a) 
Bystom  of  extended  nieteurological  observations  for  solviug  the  problem  of  American 
storms,  (b)  Explorations  in  descriptive  natural  history  uud  geological,  magnetical, 
and  topographical  surveys,  to  collect  materials  for  the  formation  of  a  physical  atlas 
of  the  United  States,  (a)  Solution  of  experimental  problems,  such  as  a  new  dutor- 
mination  of  tbe  weight  of  the  earth,  of  the  velocity  of  electricity,  aud  ot  light; 
chemical  analyses  of  soils  and  plants ;  celleotiou  aud  publication  of  scientific  facts 
accnmulate<l  in  the  oGBces of  Government,  (il)  lustitntion  of  statistical  iucjuiries  with 
reference  to  pbysical,  moral,  and  political  subjects,  (e)  Historical  researches  and 
acciirato  surveys  of  plocos  celebrated  iu  American  history.  (/)  Ethnological  re- 
scarches,  pai-ticularty  with  reference  to  the  diilerent  races  of  nic^n  in  North  America ; 
also,  explorations  and  accurato  snrvvys  of  the  moiiuds  aud  otber  ruiuains  of  tbe  an- 
cient people  of  our  couulry. 
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URTAILS   OF   THE   rUN   FOB   DIFPOSIHG    KNUWLBUaE. 

I.  By  Ike  pnblicaHoHiif  a  teiiea  0/  reporlt  giriig  an  account  of  the  new  diaeorerie*  tit 
mtatce,  and  of  tht  changes  made  from  gear  to  gear  in  all  hraaches  of  knoicledgt  not  itricllg 
pro/ettional. — 1.  Thetio  reporto  will  diffnae  n  kind  of  kuovlodge  generall;  interesting, 
bat  which,  at  preaant,  is  iaaccesHiblo  to  tbo  public.  Some  of  the  reports  mn7l>e  pub- 
lished aDDually,  uthera  at  longer  iatervsls,  as  the  iDcomo  of  the  Institution  or  the 
changes  in  the  branches  of  knowledge  may  indicate.  2.  The  reports  are  to  he  prepared 
bj  ooilaborators  eminent  in  the  different  branches  of  knowledge.  3.  Bach  collabo- 
rator to  be  furnished  with  the  Journals  and  publications,  domeatio  and  foreign,  neo- 
eDonry  to  the  compilation  of  hia  report ;  to  be  paid  a  certain  sum  for  his  laliors,  and 
to  b«  named  on  the  title-page  of  the  report.  4.  The  reports  to  be  published  in  sepa- 
rate parts.  BO  that  persona  interested  in  a  particular  brsucli  can  procure  the  parts 
rulating  to  it  without  purchasing  the  wholti.  5.  Those  roporta  may  be  presented  to 
Congress  for  partial  distribution,  tlie  remaining  copies  to  be  given  to  literary  and 
ecienllHc  instilutious  and  sold  lu  individuals  for  a  moderate  price.* 

II.  Bg  lh«  pabltcalioti  of  leparate  ireatites  oh  aubjfcle  of  general  interett. — 1.  These 
treatises  may  occanionally  consist  of  valuable  memoirs  translated  from  foreign  lan- 
guages, or  of  articles  prepared  nnder  the  direction  of  the  Institution,  or  procured  by 
offering  premiums  for  the  best  exposition  of  a  given  subject.  2.  The  treatiaeashould, 
in  all  cases,  be  submitted  to  a  commiasiou  of  competent  judges  previous  to  their  pnb- 
licalion.  3.  Asexamplea  of  theae  treatises,  expositions  may  be  obtained  of  the  present 
state  of  tbe  sevusl  brandies  of  knowledge  mentioried  iu  the  table  of  reports. 

Bkction  II. 

Plan  of  organization,  in  acconlitiice  with  the  terms  of  the  resolntions  of  the  Board 
of  Regents,  providing  for  the  two  modes  of  increasing  and  ilifTusing  knowledge. 

1.  The  act  of  Congress  establishing  the  Institution  contemplate^  tlie  formation  of  a 
library  and  a  museum,  and  the  Board  of  Regeuls,  including  these  objects  in  the  plan 
of  organization,  resolved  to  divide  the  income  iuto  two  equal  parts. 

2.  One  part  to  be  appropriated  to  increase  and  diffuse  knowledge  bj  means  of  pab- 
licationa  and  researehea,  agreeably  to  the  scheme  before  given.  The  other  part  to  be 
appropriated  to  the  formation  of  a  library  and  a  collection  of  objects  of  nature  and 

3.  These  two  plana  are  not  Incompatible  with  one  another. 

4.  To  carry  out  the  plan  before  described,  n  library  will  be  n'qnircd,  consisting, 
finit,  of  a  complete  collection  of  the  trausaclions  and  proceedings  of  all  the  learned 
societies  in  the  world ;  second,  of  the  more  important  current  periodical  pubhcatione 
and  other  works  necessary. in  preparing  the  periodical  reports. 

5.  The  Institution  should  make  special  collections,  particniarly  of  objectt  to  illne- 
tnte  and  verify  its  own  publications. 

.    6.  Also,  a  collection  of  instrnmeuta  of  research  iu  all  branches  of  experimental 

pcienoe. 

"  •■  The  ibiTowing  aro  aouie  of  tbraubjects  which  may  be  embraced  in  the  reports; 

I.  Fkgiieat  ClflM.— (1)  Physics,  including  astronomy,  natural  philosophy,  cbomiatry, 
«Dd  meteorology.  (.2)  Natural  history,  including  botany,  soology,  geology,  etc.  (3) 
/^gricnlture.    <4)  Application  of  science  to  arts. 

II.  Moral  and  Polilieal  Cio»».— (5)  Ethnology,  including  particular  history,  com- 
patative  philology,  »nti<initics,  etc.  (6)  StatisUcsandpoliticaleconomy.  (7)  Mental 
And  moral  philosophy.     (8)  A  anrvey  of  the  political  events  of  the  world,  penal  re- 

l7l."Swr«(.r<!o-d  the  Fins  ^r(..-(9>  Modern  literature,  {10)  The  fine  arta,  and 

tleir  application  to  the  u-Kful  *rtft  (II)  Bibliography.  (12)  Obituary  noticw  8* 
^wtlngoished  individnals. 
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7.  Witli  reforeoce  to  tbo  colloction  of  bocks,  other  than  those  mentioned  above, 
eatalogues  of  all  the  difterent  llbrariea  in  the  United  States  eboold  be  procured,  in 
order  that  the  valuable  books  first  parcbased  may  be  such  as  are  not,  to  be  foniid  in 
the  United  Stales. 

8.  Also,  catalogues  of  memoirs,  and  of  books  and  other  materials,  should  be  col- 
lected for  rendering  the  Institntion  a  c«Dtor  of  bibliof^raphical  knowledge,  whence 
the  student  may  be  directed  to  any  nork  which  be  ma;  require. 

9.  It  is  believed  that  the  collections  in  natural  history  will  increase  by  douation  as 
rapidly  as  the  incouie  of  tho  Institution  can  make  provision  for  their  reception,  and 
tbereforo  it  will  seldom  be  necessary  to  purchase  articles  of  this  kind. 

10.  Attempts  sbould  be  made  lu  procnre  for  the  gallery  of  art  casts  of  the  most 
celebrated  artiole«  of  ancient  and  modem  Bcnlptnre. 

11.  Tim  arts  may  be  enoonraged  by  providing  a  roam,  ftee  of  expense,  for  the  eihi- 
bition  of  the  objects  of  the  Art  Union  and  other  similar  societieH. 

IS.  A  small  appropriation  should  annaally  be  made  for  models  of  antiquities,  snch 
as  thOHO  of  tbo  remains  of  ancient  temples,  etc. 

13.  For  the  present,  or  until  the  buildiug  is  fully  completed,  besides  the  Secretary, 
no  permanent  aesistaDt  will  bo  reqnired,  except  one  to  act  as  librarian. 

11.  The  Secretary,  by  the  law  of  Congress,  is  alone  responsible  to  the  Regents.  He 
shall  take  charge  of  the  buildiug  aod  property,  keep  a  record  of  procewlings,  dis- 
charge the  duties  of  librarian  nnd  keeper  of  the  museum,  and  may,  with  the  consent 
of  the  Regents,  emptor  atiitlants. 

lb.  The  Secretary  and  bis  assistants,  dnring  the  session  of  Congress,  will  be  required 
to  illustrate  new  discoveries  in  science,  and  to  exhibit  new  objecto  of  art;  distin- 
guished individuals  shonld  also  be  invited  to  give  lectnres  on  subjects  of  general  in- 

This  programme,  which  was  at  Sret  adopted  provisionally,  bas  become  tbe  settled 
policy  of  tbe  Institwtion.  The  only  material  change  is  that  expressed  by  the  follow- 
ing resolutions,  adopted  January  15, 1855,  viz : 

Resolved,  That  the  seventh  resolntion  passed  by  the  Board  of  Begents  on  the  S6lh 
of  January,  1847,  requiring  an  equal  division  of  tbe  income  between  the  active  opera- 
tions and  tho  mnsenm  and  library,  w ben  tbo  buildings  are  completed,  be,  and  it  is 
hereby,  repealed. 

llnolved.  That  hereafter  the  annual  appropriations  shall  be  apportioned  specifically 
among  tho  different  objects  and  operations  of  the  Institution  in  such  manner  as  may, 
in  tbe  judgment  of  thu  Regents,  be  necessary  and  proper  for  each,  according  to  ita 
intrinsic  iiui>ortaoGe,  and  a  compliance  iu  good  faith  with  the  law. 

jRoeoluKon  of  Board  of  ReecDbi.  adopted  Janukry  IT,  1880,  and  at  each  uoMulve  annual  meeting.) 

Btiolved,  That  tho  income  for  tile  year  be  appropriated  for  the  service  of  tbe  Insti- 
tution upon  the  basin  of  the  report  [of  the  Executive  Committee],  to  lio  expended 
by  the  Sucretarj,  with  full  discretion  as  to  the  items,  subject  to  the  approval  of  the" 
Executive  Committee. 
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SMITIIBOKIAN  CONTRlBUTIOKe  TO  KNOWLBDGK. 

'Of  thin  aeries,  no  nork  bas  been  publUbed  duriog  the  past  ye>r.  A  memoir  on  tbe 
KTchieoloir;  of  Nortb  Auerica  baa  been  for  several  years  in  coorae  of  prepacatioa  by 
l>r.  Cbarles  Rau,  the  late  curator  of  tbe  department  of  Pre-historJo  Antiquities,  and 
several  tbonaand  dollars  bave  beeu  expended  iu  tbe  production  cf  drawings  bj  Mr, 
C.  V.  Trill  and  otbers,  under  Dr.  Ran's  direction,  for  tbe  purpose  of  properly  illus- 
Iratiug  tbe  work.  Dr.  Rau's  illness  at  the  beginning  of  the  past  fiscal  year,  and  bia 
death  In  July,  1887,  have  arrested  tbe  progress  of  this  undertaking.  Tbe  unfinished 
work  will,  however,  be  taken  np  by  bis  sncceasor,  Mr.  Tbomaa  Wilton,' and  proaeoutad 
to  an  earl;  completion,  and  it  is  not  improbable  that  this  work  may  be  published  in 
tbe  above  series. 

BMlTBSOmAM  MIBCKLLAKEOD8  COU.ECTION8. 

Of  this  series  three  volumes  have  been  published  dnnng'tbe  year,  besides  eeveral 
i  ndependent  treatises.  Taking  these  iu  the  order  in  ivbieb  they  appear  In  the  prinMd 
liats,  they  are  as  follows: 

591.  "SynopticalFloraof  NerthAmeriea:  TbeGainopetals;  beingasecondedition 
of  Vol.  I,  Part  II,  and  Vol.  ii,  Part  i,  collected,"  by  Asa  Gray,  LL.  D.  Of  these  two 
portions,  tbe  earlier — the  last  part  of  tbe  proposed  first  volume— oomptlses  460  pagea, 
and  the  latter— being  tbe  commencing  part  of  the  proposed  second  volume— oom- 
prtaes  494  pages ;  forming  in  the  aggregate,  with  introdnctory  matter,  an  octavo  vol- 
nme  of  986  pages.  As  long  se  forty  years  ago.  Dr.  Gray,  in  co'Operation  with  Dr. 
Torrey,  undertook  a  comprehensive  classiScation  of  the  North  American  flora,  which, 
however,  never  was  completed,  stopping  with  a  synopsis  of  the  polypetalons,  and 
about  half  the  gamopetalons  divisions  of  the  Dicotyledons,  or  to  the  close  of  the 
order  of  Componla.  Ambitious  of  reconstmcting  and  completing  the  long  contem- 
plated work,  Dr.  Gray,  postponing  thefirstpart  of  Tul.  i  (the  Po!ypel»tm),  has  taken 
up,  for  tbe  second  part  of  the  volume,  the  Gamapctala  as  far  as  the  completion  of  the 
Compoiila,  and  has  contimied  tbe  remaining  orders  of  the  Ganiopetalie  as  the  first 
piirt  of  the  succeeding  volnmo.  Tbe  lamented  death  of  the  author  has  left  his  great 
work  still  nnfinished ;  tbe  third  division  of  the  Dicotyledons  (the  Jpelala),  and  tbe 
HoiKictyledons  having  been  designed  to  form  the  second  part  of  Vol.  ill  Tbe  present 
twodHtaehedportiousof  successive  volnmes,  however,  have  a  nnity  In  being ooonpied 
entirely  with  tbe  Gamoptlala,  and  they  c<  nstitnte  a  full  and  systematic  descriptive 
catalogue  or  synopsis  of  this  great  division. 

Several  thousand  dollars  have  been  expended  by  the  Institution  in  farthering  this 
important  botanical  work,  which  probably  cost  the  anthor  nearly  as  maob  more.  In 
consideration  of  this.  Dr.  Oray  was  allowed  to  issne  for  his  own  benefit  a  flrstedition 
ol  the  work  of  500  copies  before  the  Institntion  attempted  to  publish  Its  own  edition, 
which  baa  thns  only  lately  appeared. 

"Miscellaneons  Collections,  Vol.  xxxi."  This  volume  is  oocopied  with  the  two 
ptrla  of  the  "  Flora  of  North  America,"  by  Dr.  Asa  Gray,  Jnat  described ;  a  separate 
edition  of  500  copies  of  the  woA  having  been  iasaed  as  "  No,  691|"  for  special  dla^ 
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tribntioD,  scootdiDg  to  the  loDg-eatabUsbed  policy  of  tbe  InittitutioD,  and  no  edition 
of  1,000  copies  being  issued  ae  a  niinibered  volume  of  thv  "  CoUeotiona,"  for  deposit 
with  the  principal  libraries  aud  scieutific  Hocietiea  of  the  world. 

S&6.  "Index  to  the  Literature  of  the  Spectroacope,"  b;  Alfred  Tackerman.  This 
bibliographj  is  deBigned  to  give  » list  of  all  the  books  aud  Hmaller  treatises,  issi>e- 
ciall;  contributions  to  scientidc  periodicals,  on  tbe  spectroscope  and  spectrum  an- 
alysis from  the  beginning  of  our  knowledge  npou  the  subject  until  July,  1887.  The 
work  is  wrauged  as  an  alphabeticsl  index  to  topics  sa  well  as  of  substances  which 
have  been  speotroscopioall;  examined,  followed  by  an  alphabetioal  list  of  the  authors. 
It  comprisee  3,939  titles  and  the  names  of  799  authors,  and  forms  am  octavo  volume  of 
433  pages,  inclnding  iatrodnotory  matter  and  supplement. 

659.  "A  Table  o£  SpeciBo  Gravity  for  Solids  and  Liquids  (new  edition,  revised  and 
enlarged},"  by  Frank  WiggleHWortb  Clark.  This  work  is  a  revised  edition,  entirely 
re-written,  of  specific  gravity  tables,  by  the  same  author,  published  by  this  Institu- 
tion December,  1873,  and  a  supplement  to  the  some,  pubtisbed  April,  I8T6.  'lliB 
nielting  and  boiling  teniperaturu  apjieiidod  to  many  of  the  substances  in  these  earlier 
tables  have  been  omitted  in  the  present.  A  general  idea  of  the  expansion  given  to 
this  important  series  of  density  dutenninations  niay  be  saggested  by  the  statement 
that  the  original  work  gave  a  list  of  2,263  diiferent  substances,  to  which  tbe  supple- 
ment added  nt>arly  700  more,  while  the  present  work  presents  a  list  of  t,SZ7  distinct 
Bubetancea.  And  as  many  of  the  anhstauces  bave  had  tbcir  specific  gravities  inde- 
pendeutly  investigated  by  several  eminent  chemists,  with  slight  variations  iu  theii 
results,  it  may  be  well  to  add  that  the  tables  actually  include  14,465  separate  deter- 
minations of  tbese  constants,  averaging  about  twoandtbreti-fbiirtbs  independent  ex- 
aminations to  every  substance  catalogued.  Hie  large  moss  of  material  thus  ex- 
hibited Aimishesa  creditable  record,  both  of  the  rapid  extension  of  minute  chemical 
investigation  in  the  last  dozen  years  and  of  tbe  diligence  of  tbe  presontoompiler,  Hr. - 
Clark,  who  has  bimeeir,  moreover,  done  very  meritorious  work  in  the  direction  of 
specific  gravity  determinations. 

The  work  forma  an  octavo  volnme  of  417  pages  in  all,  and  it  is  under  consideration 
whether  it  may  not  be  well,  in  view  of  tbe  interest  of  chemists  in  the  table  and  tbe 
demand  for  tbem,  to  put  tbe  sale  copiee  in  tbe  bond  of  a  pnblisher. 

660.  "  Hiscellaueoiia  Collections,"  Vol.  xxxii.  This  volnme  is  made  op  of  the 
two  works  last  mentioned,  in  the  order,  first,  Clark's  TableofSpeoiflc  Gravity;  second, 
Tuckerman's  Bibliography  of  Spectroscopic  Analysis.  It  forma  an  octavo  volnme  of 
855  pages. 

eei.  "  Bulletin  of  tbe  Philosophical  Society  of  Washington,"  YoIh.  tx,  x.  Contain- 
ing the  minutes  of  the  society  and  of  the  mathematical  section  for  tbe  years  1886, 
18B7,  together  with  the  proceedings  of  the  Baird  memorial  meeting, held  January  11,- 
1868.  The  bulletin  for  these  two  years  forma  an  octavo  volnme  of  376  pages,  embel- 
lished with  a  phototype  likeness  of  Professor  Baird. 

Oeii.  "Miscellaneous  Collections,"  Vol.  xxxiii.  This  volume  consists  entiraly  of' 
the  bulletins  of  the  Fbiloeopbical  Society  of  Washington,  and  is  made  up  ofNo.  M3.  ■ 
Bulletin,  Vol.  vi,  for  the  year  188;t ;  No.  592,  Bnlletin,  Vol.  VU,  for  tbo  year  1884 ;  No. . 
636,  Bulletin,  Vol.  VIII,  for  tbe  year  1885,  and  No.  6G1,  Just  |)reviou8ly  described, . 
Bulletin,  Vol.  IX,  for  1886,  and  Vol.  x,  for  1887.  The  following  note  is  appended  (o  ■ 
the  general  table  of  oontentaon  page  5:  "With  (his  volnme  (containing  the  lost  Ave 
volumes  of  the  bnlletins  of  the  Philosophical  Society  of  Washington)  is  terminated  . 
the  re-isane  of  these  prfKieedings  in  the  series  of  Miscellaneous  Collections.  It  may  ' 
be  stated  that  volumes  1,  2,  and  3  of  tbese  bulletins  formed  Vol.  xx  of  the  MlBoella-  . 
noons  Collections;  volnmea  4  and  5  were  inolnded  in  Vol.  xxvof  tbeHiscellBneans- 
.  Collections ;  and,  lastly,  voluniea  6,  7,  8,  9,  and  10,  together  with  the  Memorial  Pro- 
ceedings in  honor  of  Professor  Baird,  and  a  fnll  index  of  the  whole  ten  volumes,  e«a- 
stitnte  the  present  Vol.  sxxiti  of  tbe  Miscellaneous  CoUeotiona."  Thia  last  romu  in  • 
»U  AD  oDtovo  volume  of  illO  pages,  wiUi  wvenl  wood-outa  wd  one  pUle  portrait. 
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654.  "Annnal  Report  of  the  Board  of  GegoDta  of  the  Smitlisonianlnstlttitioii,"  1885, 
Pan  II.  Tbie  eeooDd  part,  being  tbe  report  of  the  United  States  National  Mosemn 
to  July,  1885,  has  at  last  been  received  from  tbe  Goverament  PrintiDK  OOlce,  more 
than  a  year  later  thao  the  first  part  of  tbe  report  for  the  same  period,  which  related 
to  the  operatiunB  of  tbe  Suiithaoiiiiin  iDstitntion  projier.  Thia  long-delayed  Part  ii 
consists  of  five  sectioDs:  The  first  lieiug  tbe  "Keport  upon  the  Condition  and  Progrees 
of  the  U.  8.  National  Hneenm  dnriiig  tbe  half  year  ending  Jane  30,  11^^,"  by  G. 
Brown  Qoode,  assistant  director,  and  occupying  tlie  first  G4  pages  of  the  work. 
The  second,  "Reports  of  the  Cnrolors  and  Acting  Curators  of  the  Musenni  npon  the 
Pcagreaa  of  their  Work"  daring  tbe  period,  occapyiag  pages  53  to  146.  Tbe  thiri), 
a  "Bibliography  of  IheHusenm"  during  the  period,  including  the  publications  of 
the  Hascum  and  those  of  its  officers  and  others  relative  to  the  musenm  material,  and 
occupying  pages  149  to  173.  Tbe  fourth,  a  "List  of  Accessions  to  theMiigeiim"dnr- 
ing  the  perio<l,  tt^ethnr  with  descriptive  notes  and  indices,  occupying  pages  175  to 
943.  The  fifth,  an  appendix, consisting  of  a  very  full  description  of  the  "Qeoi^e 
Catlin  Indian  Gallery  in  the  Mnsenm,  with  memoir  and  statistics,"  by  Thomas  Don- 
aldson, occupying  939  pages,  lllnstrated  by  142  plates  and  maps.  This  historical 
sketch  (forming  tbe  greater  portion  of  the  volume)  has  proved  to  be  in  great  popular 
demand,  the  applications  made  for  it  throngh  Members  of  Congress  having  been  no- 
nsoally  nnmerona,  so  that  onr  stock  of  7,000  copies  is  hlready  nearly  exbansted.  The 
whole  number  of  pages  of  this  Part  ii  of  the  report,  inclnding  introductory  matter 
and  Indices,  is  1,SS0.  If  to  this  be  added  the  illnstrattons,  tbe  aggregate  would  be 
eqnal  to  1,500  octavo  pages. 

607.  "  Report  of  Prof.  Speaoer  F.  Baicd,  Secretary  of  tbe  Smithsonian  Institution, 
lor  the  year  1886-'87."  This  last  report  of  my  lamented  preflecessnr  forma  an 
octavo  pamphlet  of  27  pages.  Tbe  volume  to  contain  the  above  report,  with  its  ac- 
companying papers  and  general  appendix,  has  not  yet  been  set  np  at  the  Oovem- 
tnenl  Printing  Office. 

ISaUBS  OF  TRK  NATIONAL  MUSEUM. 

655.  "  ProctiedingB  of  the  United  States  National  Mnsenm,  Vol.  ix,  1886."  As 
Already  staled,  this  series,  though  primarily  published  at  the  expense  of  the  Govern- 
ment by  tbe  authority  of  the  Interior  Department,  has  heret«fore  been  re-issned  by 
the  Smithsonian  Institution.  The  present  volnme,  completed  and  collected  doring 
tbe  past  year,  consists  of  descriptive  papers  by  Janiea  E.  Benedict,  T.  W.  Blaokiston, 
George  H.  Boehroer,  Charles  H.  Bollmau,  E.  D,  Cope,  W.  H.  Dal],  George  E.  Doering, 
CharlpH  L.  Edwards,  Carl  H.  Eigeumann,  Barton  W.  Bvermann,  Fernando  Ferad' 
Perex,  Morton  W.  Fordyce,  Elizabeth  G.  Hughes,  David  S.  Jordan,  George  N.  Law- 
rence, John  Belknap  Uoccon,  William  0.  Masyk,  George  P.  Merrill,  Richard  Rathbnn, 
Robert  Ridgway,  Jobn  A.  Rider,  John  B.  Smith,  Rosa  Smith,  Leonard  Steineger, 
Fretleriok  W.  True,  and  John  Grant  Wells.  The  collection  forms  an  octavo  volume 
ol  TiO  pages,  including  introduction  and  index,  and  is  illustrated  by  25  plates,  of 
which  one  is  a  chromo -lithograph. 

565.  "Bulletin  of  the  United  States  National  Museum,  No.  32."  This  work  is  a 
Catalogoe  of  Batrachiana  and  Reptiles  of  Central  America  and  Mexico,  by  E.  D.  Co|hi. 
The  systematic  catalogue  is  very  largely  based  on  the  specimens  contained  iu  the 
National  Mnseum.  To  each  speciee  is  added  u  list  of  the  localities  at  which  it  has 
beendiseovered,  together  with  the  name  of  the  discoverer,  or,  in  thenbaenoe  of  that, 
with  the  name  of  the  aatbor  who  Is  responsible  for  tbe  correctness  of  the  locality. 
Tbe  total  number  of  genera  included  in  the  eatalogno  is  197,  and  of  species  705,  of 
which  135  are  Batraobians  and  570  Reptilians.  Tbe  Bulletin  forms  a  pamphlet  of  9S 
octAvo  pages. 

8TBRE0TYPB  .PLATRS  ON   HAND. 

For  many  years  the  greater  portion  of  the  etoreotype  plates  of  Smithsonian  pub- 
UcatioDS  baa  been  stored  in  Philadelphia,  in  the  fire-proof  vaults  of  tbo  Academy  of 
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Natural  goienoes,  generoualy  offered  for  that  pnrpoee.  There  having  been  no  safe 
depositor;  here  foi  tbem,  and  bmcb  of  the  prlntiog  having  been  dooe  in  Phihulelphi*, 
the  plates  have  been  allowed  to  remain  there  andistmbed. 

As  the  institntioQ  dow  baa  Bailable  Bture-roomH  entiiel;  flre-proof,  and  it  is  foand 
tbat  new  editions  of  works  can  be  printed  to  better  advantage  in  this  city,  thereby 
avoidiug  the  coat  of  Iranaportation  of  the  whole  editions  of  pnblioations,  it  is  pro- 
posed to  bring  all  these  plates  together  in  one  depository — the  basement  of  the 
Sniithsonian  BniidiDg. 

It  is  to  be  regretted  that  the  early  volames  of  ''  Smithsonian  CoDtribotioos  to 
Knowledge"  were  not  stereotyped,  and  tbns  tbat  it  is  impasaible  at  the  present  time 
to  reprodnee  Aill  seta. 

The  pUt«B  of  the  animal  reports  from  IBGS  to  1886  (twenty-five  years)  are  in  pos- 
■essioD  of  the  Institntion ;  and  if  snppliea  should  be  wanted  for  libraries  or  individ- 
uals, an  edition  might  at  any  time  be  ordered  by  CoDgreaa,  at  the  mere  ooHt  of  paper 
and  prexa-worh. 


^dbvGooglc 


APPBKWS  III. 


By  J.  H.  Kidder,  Cantor. 


The  baaineBa  of  the  exchange  office  has  iDcroosed  during  the  year,  ae  ahbwn  by  the 
followiag  table: 


S2, 218 
IU,2W 

7S,107 
12.  Ml 

Increaw. 

P.tk.S««  ""I'ed ■* 

PKkuM  ahiniwd  rorelon 

or  over  40  per  cent,  more  packages  were  handled  than  iliiritiff  the  previouHyonr.  This 
large  iDcreaae  is  partly  oBset  by  the  fact  that  au  uiiuHnally  large  namber  of  the  pack- 
»gee  received  dariag  the  year  jaet  paaaed  were  siugle  pnbtioationa  and  of  aiuall  size. 
The  busineaB  of  the  office  is  set  forth  in  detail  by  Kxliihit  A,  hereto  appended. 


The  expeDM  oftbe  aerriee  for  the  fl«cal  year  has  been  |15,ll3.~ii,  of  which  Riim 
f  12,000  were  voted  by  Congress  for  tho  support  ot  the  "  internationai  escliangett 
with  foreign  Douiitnes,"  anil  (205.75  were  refunded  by  the  Patent  Office,  Signal  Of- 
fice, and  a  coireapondent  in  Sonth  America,  leaving  a  net  deHcit  of  $2,908,  which  lias 
been  paid  from  the  Smithsonian  food. 

The  expenditare  for  the  fiscal  year  liJ88-'89  at  the  present  rate,  making  no  allow- 
ance for  increase  in  the  basiuess  of  the  pfflcc  or  iu  the  pay  of  its  employ^,  will  be 
tXSflU).  If  the  amonnC  estimated  for  ]ast  October,  |iri,0OO,  shall  be  voted  by  Cou- 
greas,  there  wilt  be  a  deficit  at  the  end  of  tho  year  of  at  least  tl,050,  to  be  paid  by 
the  flmithtonian  fnnd.  Considering  the  probability  that  the  hnsiuussof  the  office 
will  contlnae  to  increase  during  the  next  llscal  year,  I  think  it  reasonable  to  cx|)ect 
that  the  deficit  wiU  amouut  to  as  ranch  as  $2,000  by  the  30tb  of  June,  1889. 

RB-IMBURSBMENT   0«'   KXPKNSBS. 

In  former  years  a  part  ol  the  deficit  in  the  expense  of  tranapurtfitiun  has  been  re- 
paid to  the  Smithsonian  Institatlon  by  the  different  departments  and  biiruans  of  the 
Oovemmeot,  to  which  ocoasioaal  appropriatioas  have  beeu  granted  by  Cougre»s  for 
the  parpoae.  Daring  the  past  year  such  payments  have  been  made  by  tho  Signal 
Office  and  Patent  Office,  bat  only  of  a  part  of  their  indebtedness,  the  usual  ajijiro- 
priations  to  other  boreaos  having  been  omitted.  The  Institatlon  ban,  therefore,  do- 
nated from  sending  bills  during  the  year  to  offices  of  the  National  Oovcrumeiit,  bal- 
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auoea  againat  ntiicb  now  Htand  od  its  booka  to  the  followmg  amounte,  on  the  30th  of 

jnDe,  leee : 

Maval  Observatory $94.70 

OfflofibfEDgmeera,  U.  8.  Army 16.80 

Signal  Office,  U.  S.  Aruiy 115.97 

Geological  Survey 1,9US.3& 

Patent  Office 112.  if5 

Total 8.261.97 

By  the  terma  of  the  pending  sundry  civil  bill  for  the  year  ending  Jnne  30,  1849, 
the  Geological  Survey  will  Lave  au  appro priatiou  of  (Ti, 000  "  for  tho  piirchaite  of  neces- 
aary  books  for  the  library,  and  the  pay lueot  fur  tliu  trauamisaiou  of  pnbljc  docnmenta 
through  the  Smithsonian  exchange."  Other  appropriations  ofasiiUilar purport  are  to 
the  Signal  Office  '"  for  oapoiises  *  '  '  of  prepaying,  priuting,  dittribuUiig,  and 
dispJaying  weather  maps,  etc.,  115,000,"  and  to  the  War  DopartniODt  ''for  the  traus- 
portation  of  charts  and  iiiupa  to  foreign  countries  through  the  Siuithsonian  luatitn- 
tion,  SIOO."  By  the  legislative  and  executive  hill  it  is  proposed  to  appropriate  to  the 
Naval  Observatory  "for  payment  to  the  Sniithsooian  luatitution  fur  freight  on  Ob- 
servatory pul)lication8Sunl  to  foreign  countries,  $136,"  and  to  tho  Library  of  Con- 
gress "for  ex^ieiises  of  exchanging  public  documents  for  I  he  publications  of  foroiKn 
governments,  $1,500."  By  Ibe  same  act  an  iudedui^to  part  of  an  appropriation  of  $3,000 
to  the  Patent  Office  is  "  for  the  purcbafe  of  books  anil  expenses  of  transporting  pub- 
lications of  patenlH  issued  by  the  Patent  pffice  to  foreiiiu  govern  me  Dt«,"  and  a  simi- 
lar appropriation  of  $2,000  to  the  Bureau  of  Education  is  "  for  the  distribution  aud 
exchange  of  educational  documentK,"  ailiou;;  other  purposes. 

It  appears  then  to  havo  boon  the  intention  of  CongroHK  that  its  specific  appropria- 
tion for  the  exchange  business  shall  be  supplemenled  by  Hpecial  approilriatjona  lo 
some  of  the  bureaus  and  departmenlsof  tboGovcrnmiint,  no  that  the  charge  of  5  cents 
per  pound  weight,  imiiosod  by  the  Regents  of  the  Smithsniiian  Institution  in  1S78, 
may  be  met  by  them. 

It  is  niy  opinion,  and  I  therefore  respectfully  recommend,  that  this  piooedare, 
n hie h  had  liecome  necessary  at  the  time  of  its  original  adoption  by  reason  of  the 
heavy  aiiuual  expense  of  the  exchanges  to  the  Sniithsonian  fund,  is  uo  longer  ad- 
vantageous or  economical  and  may  wisely  be  discoutinned.  The  average  annual 
amount  collected  in  this  way  between  the  years  IHTd  aud  1887  was  about  $1,650.  Al- 
lowing for  the  increaaed  bnsiacss  of  Jster  years  $^,000  should  be  added  to  the  annual 
appropriation  for  Exchauges.  The  expense  to  the  Government  would  be  no  greater 
than  it  now  is,  while  the  entire  cost  of  tbe  Gxchangea  would  appear  in  a  single  ap- 
propriation. By  the  present  Hystom  the  coat  of  the  service  is  actually  larger  thau  ap- 
pears in  the  spocilic  ap|>ropriation  for  Exchanges,  and  as  the  special  appropriatious  to 
the  dilTerent  departments  of  the  Government  vary  from  year  to  year,  aud  are  often 
omitted  altogether,  an  uucertaio  burden,  which  can  not  be  accurately  foreaeeu,  ia 
imposed  upon  the  Suiithsoniau  fund. 

COKRKaPONDENTS. 

The  number  of  correspondents  baa  been  increased  during  the  year  by  1,721  new 
names.  There  have  been  100  lossos  by  deaths  of  individuals  or  discontlnuaQco  of 
organizations. 

I'he  additions  are  classifieil  as  follows  ; 


Ko 

■oipt. 

HO 

IK3 

DomMlifl. 

SodetiWKiidin 

UtBUtm, 

,m 
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Thelotftl  DDDiber  of  correspoDdenta  is  now  10,97:),  clMaiHetl  at)  fotlowBi 

Foreign  societies 4,194 

Domestic  societies 1,070 

Foreign  individuals 4,  1&3 

Donieatic  individnals 1,556 

Totri 10,  W3 


The  Grand  Daeh;  of  Baden  was  one  of  the  governments  which  wen  the  first  to 
wxsede  to  the  propoaition  fur  iDteruatloiial  exchanges  conveyed  hy  Professor  Henry's 
circntar  letter  dated  Uay  16, 1B67,  and  two  cases  were  shipped  to  Karlsruhe  through 
the  Smithsonian  agent  at  Leipzig,  ou  the  13tb  of  June,  1873.  Afler  that  time  ex- 
cbangea  with  Baden  were  discontinued  nntil  the  visit  of  Mr.  George  H.  Boehmur, 
special  agent  of  the  Exchange  Office  and  of  the  National  Library,  to  Europe  in  IB84. 
Ur.  Boehmel  succeeded  in  procuring  from  the  Goveiumuut  of  the  Grand  Duchy  a  set 
of  the  statutes  (OBcial  Gazette)  from  1803  to  1885,  nnd  the  proceedings  of  the  Wet 
siDce  1849.  Continuations  of  tlieee series  were  shipped  by  the  Government  of  Bailen  in 
AngnBt,lS87,  and  in  February,  1688,  Baileo  was  again  addedto  the  list  of  governments 
receiving  offloial  international  excbanges.  Tw en ty-fo n r  hfixeit  were  sent  thither  on 
the  29th  of  Fehmary,  IBBii,  and  three  Bhi[>iiieuts  have  been  made  since  that  time. 

The  nnmher  of  Governments  now  taking  part  with  the  United  States  in  these  of- 
ficial excbanj^  is  41,  as  follows : 


England, 

Prussia, 

Austria. 

Greece, 

Baden, 

llayti, 

Russia, 

Bavaria, 

Holland, 

Saxony, 

Belginw, 

Hungary, 

South  Austral 

Bnenoe  Ay  ree, 

Injlia, 

Spain, 

Brazil, 

lUly, 

Sweden, 

Canada  (Ottawa), 

Japan, 

Switzerland. 

Canada  (Toronto), 

Mexico, 

Tasmania, 

Chili, 

New  South  Wales, 

Turkey, 

Colombia,  United  States  of, 

New  Zoataiid, 

Venezuela, 

Denmark, 

Norway, 

Victoria, 

France, 

I'ero, 

North  Oennan  Empire, 

Portugal, 

It  will  be  observed  that  several  of  these  Governments  are  provincial  or  anbordinate 
memberaof  an  empire,  kingdom,  or  republic. 

Of  this  number  only  seven,  to  wit,  Belgium,  Brazil,  Italy,  Portugal,  Servia,  Spain, 
and  Switzerland,  have  acceded  to  the  lirat  of  the  two  conventions,  based  upon  a  oon- 
ferenco  of  representatives  of  differcut  Governments  at  Brussels  in  ltJ86,  and  now  pend- 
ing before  the  Senate  of  the  United  Slates.  * 

The  first  of  the  two  conventions  relates  to  the  "  International  Exohauge  of  official 
dooaments  and  sclentiQo  publications; "  the  second,  to  the  "inimediat«  exchange  of 
the  daily  official  journalit"  of  legislative  assemblies. 

To  this  second  convention  only  six  nations  besides  the  United  States  have  acceded, 
Switzerland  withdrawing. 

These  conventions  have  been  brought  about  mainly  throngh  the  active  interest  of 
thu  Government  of  Belgium  in  the  sue  cess  and  extension  of  the  international  exchange 
system.  The  history  of  the  present  agreomeutsiH  of  soroeiDt«rost  in  this  connection, 
ai>d  has  been  set  forth  at  length  by  Mr.  George   H.  Boehmer  in  previous  reports  (see 

*  These  conventions  have  been  ratifli'd  by  the  President  since  the  end  of  the  fiscal 
year,  bntfilinl  rntiUcations  have  not  yet  been  exchanged  by  the  representatives  of 
the  COD trac ting;  jboirorH. 
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espeoially  SeonUcy's  Beporta  fbr  1881,  ISK),  and  188T).  It  mkj  be  bliefl;  gnnumuiEod, 
as  follows: 

The  delegates  to  the  lutematiiQal  Oeographic  CoDgruBii,  which  metat  Paris  in  1875, 
who  were  for  the  moat  part  the  diplomatic  representatives  of  the  Governmeata  par- 
tioipatinfc,  pawedaunauimoiis  reboliitiou,  on  the  I'ith  of  August,  pledging  tbemselvea 
to  request  theirOoverniueuta  each  to  iwtablish  a  biiroan  of  lDt«niittioDa]  Eichaugea; 
and  on  the  29th  of  Janaary,  18TG,  thuee  delegattw  who  KDiuined  in  Paris  prci>ared 
and  signed  a  set  of  rnles  for  the  managemeut  of  the  eichaoge  businese.  At  this  time 
the  "  Bureau  des  fichanges"  was  pstablisbed  in  Paris,  nniler  the  direction  of  the 
Barou  do  VatteTille,  and  the  rules  agreed  upon  by  the  delegates  and  issued  by  this 
burean  irere  geoerally  accepted  by  the*Governments  conoemed,  but  no  ratifications 
(>r  other  formal  and  iut«rnational  agreemeuts  were  exchanged.  England  and  Ger- 
many refused  from  the  lirst  to  participate  in  either  conferences  or  conrentiona  relat- 
ing to  iDteruntioual  exchanges. 

Witb  the  hope  of  briuKing  abont  a  more  formal  agreement,  which  should  have  the 
force  and  obligation  of  a  treaty,  the  Government  of  Belgium  called  another  confeienoe, 
which  met  at  Brussels  iu  IcSbU,  but  at  which  the  United  Statee  was  not  represented. 
This  conference  prepared  au  ameiiiled  agreement  for  future  consideration. 

In  the  year  1BB3  (April  10)  there  was  another,  more  formal,  conference  at  Bmseels, 
at  which  this  country  was  represented  by  Mr.  Niobolae  Fish,  the  United  States  min- 
ister resident.  By  this  conference  the  articles  pn^pared  by  the  meeting  of  lt<60  were 
revised  and  further  amended.  At  the  instance  of  France  the  exchange  bureaus  were 
relieved  from  the  duty  of  collecting  official  pnblioatiune  from  the  several  depart- 
mental offices  for  trans  mission.  The  articles,  as  amended,  were  agreed  to  by  the  rep- 
resentative of  the  United  Slates.  A  second  special  agreement  was  also  drawn  up, 
providing  fortheinimeiliate  traostuisstou  of  parliamentary  Journals,  annals,  and  pub- 
lio  documents,  which  the  representative  of  the  United  States  refuaed  to  sign,  A 
protocol,  signed  by  all  the  powers  represented,  stated  the  purpose  of  tbe  proposed 
fxmventions  to  be  (1)  the  collection  into  a  natioual  library  uf  each  country  of  att 
official  publications  of  eviiry  otbur;  and  (2)  as  many  literary,  scientific,  and  art 
pnblicationH  aa  the  bareaus  coald  procure. 

The  articles  agreed  upon  in  lU8;i  were  signed  at  a  third  Brnssels  conference  in  1886, 
And  on  this  occasion  tbe  representative  of  the  United  States,  Mr.  Lambert  Tree,  the 
minister  resident,  signed  tho  additional  convention  providing  for  tbe  immediate 
traDsmission  of  parliamentary  daily  journals,  etc.,  which  his  predecessor  had  rejected 
in  1883.  At  this  time  Franco  declined  to  participate  further  in  tbe  conferences,  Eng- 
land and  Germany  still  persisting  iu  tbeir  refnsal.  Aa  already  staled,  only  seven 
Goverumenta  besides  the  United  States  have  acceded  to  tbe  gencritl  convention  for 
international  exchanges,  and  only  six  to  the  special  agreement  fur  the  immediate 
exchange  of  tbe  daily  joumnls  of  legislative  assemblies.  With  the  thirty-four  other 
Governments  which  take  part  iu  the  international  official  exchanges  this  friendly 
commerce  will  probably  continue  in  tbe  future  as  it  has  iu  the  past,  iiiKin  tbe  basis  of 
mutual  agreements  between  the  parties  conoemed,  but  without  the  sanction  or  com- 
pulsion of  treaty  obligattous. 

The  priuci)>Al  advantage  accruing  from  these  several  conferences  and  conventions 
has  been  tbe  establishment  of  a  certain  nuiformity  uf  procedure  iu  tbe  transacliona 
of  the  exchange  business  by  the  agents  of  tbe  countries  interusted- 

Tbe  conveutions  themaelves  do  not  promise  any  definite  improvement  iu  the  present 
system,  fWtm  tbe  point  of  view  held  by  the  Smithsonian  Institution,  tho  main  stipn- 
latious  for  which  it  has  contended  not  having  been  retained  in  the  agreemente  now 
Quder  consideration.  These  are,  as  stated  by  Professor  Henry  (circniar  letter  dated 
Hay  16,  18GT),  and  by  Professor  Baird  (letter  to  Baron  do  Vatteville,  dated  February 
B,  1879),  that  each  exchange  agency  shall,  (1)  fornish  an  annual  list  of  all  the  offi- 
cial publications  of  itsGovernmeut,  and  (2)  Hhall  charge  ilAcIf  with  the  collection  and 
forwarding  of  such  pnblicattous.    TliCHe  provisions  appeared  in  the  agreement  of 
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1875,  tbe  aDthorBhip  of  wiilob  is  attribnted  principally  to  the  Tepneenlativea  of 
Frttnce;  i>er«  atricken  out  of  the  ameuded  articles  oonsideied  io  1U63  at  the  in- 
Btanos  of  Frauoe ;  and  in  1U86  that  (JoveniiDeut  declined  to  take  further  part  in  tb« 
ooD&renoe. 

It  is,  in  fact,  aearcel;  possible  for  the  exchange  offices  of  most  foreign  conntries  to 
procnre  all  of  the  official  publications  of  tbeir  Oovemments  for  exchange  purposes, 
the  pnbltabing  arrangements  of  the  goverumeutal  depftrtmenta  being  for  the  most 
pait  quiLa  separate  aud  distinct  tmia  one  another,  and  there  being  no  law,  except  in 
tbe  Uuired  Slates  and  Belgium,  requiring  them  toTumish  copies  for  this  purpose.  It 
is  indeed  extremely  difficult  even  for  tlie  exebauge  agent  of  a  Qovermeut  to  aaoer- 
tkin  what  the  ofiBcial  piiblicatioi^s  of  tbe  difiSrent  departmouta  and  boreans  are. 

The  l«xt  of  the  two  conventions  as  finally  agreed  to  by  the  oonferenoe  of  ISSti  is 
presented  herewith  as  Exhibit  B. 

Dnring  tbe  past  year  some  unusual  pains  have  been  taken  in  the  efforts  to  increase 
tbeuoiuberof  official  pablicallons  received  from  foreign  countries,  it  appearing  that 
the  United  States  Government  now  sonde  oat  abont  twenty  times  as  many  packages 
to  other  Oovemmen  Is  as  it  receives  from  tbeiu,  and  that  tbie  disproportion  hoe  been 
annually  on  the  increase  for  several  years  past.  (See  Exhibit  C.)  With  some  dlBi- 
culty  and  at  the  cost  of  much  correspondence  a  list,  still  not  complete,  of  Freuob 
official  publications  has  beun  compiled,  containing  four  hundred  and  twenty-one  titles. 
Of  these  tbe  library  of  the  Smithsonian  Institution  received  daring  tbe  calendar 
year  1887  thirty-uine  titles  and  the  National  Library  forty -one  titles. 

Daring  the  Rscal  year  lUST-'dd  three  shipments  were  received  IVom  tbe  French  Bu- 
reau des  fichanges,  uu  tbe  6th  of  June  and  tbe  6th  of  December,  1687,  and  the  12th  of 
April,  IWS,  containing  nine  offluiat  packages  for  the  Library  of  Congress.  Tbe  num- 
ber of  titles  contained  in  these  nine  packages  can  not  now  be  precisely  stated,  but 
was  probably  not  greater  than  that  received  during  tbe  calendar  year. 

On  the  other  band,  there  were  four  shipmenU  of  ofSolal  poblications  to  France 
from  this  country  daring  the  fiscal  year,  containing  seven  hundred  and  sixty-three 
packages  of  offieial  publications. 

What  has  just  been  said  relates  only  to  tbe  intomational  exchange  of  official  poblica- 
tions, intonded  for  the  national  libraries  of  the  Oavemmects  participating.  By  far 
the  larger  part  of  all  of  the  basinees  of  tliis  office  is  actually  guvemmentat  bnainesi, 
»  considerable  proportion  of  tbe  so-called  "  literary  and  scientiflc  "  exchanges  being 
really  an  exchange  of  official  publications  between  the  bureans  or  official  subdivis- 
ions of  the  different  Governments,  for  tbe  benefit  of  tbe  bnrean  libraries,  and  not  for 
that  of  central  or  national  librariea,  as  contemplated  by  tbe  international  atcreemenle 
already  referred  to  (Exhibit  B).  " 

Meet  of  the  foreign  Government  bureans,  and  of  our  own  as  well,  desire  to  enrieb 
tbeir  individual  librariea,  and  do  not  regard  tbe  deposit  of  one  set  of  tbe  publications 


*  These  publications  itre  as  strictly  a  part  of  the  "  official  or  governmental  "  ex- 
changes as  are  those  provided  for  by  tbe  resolution  of  Congress  granting  fifty  copies  for 
foreign  national  libraries.  While,  therefore,  long  usage  has  sanctioned  thedesignations 
"  litorary  and  scientifio  "  and  "  official,"  in  tbe  sense  explained  above,  I  think  that  in 
the  interest  of  convenience  and  intelligibility,  hereafter  it  will  be  better  to  exprees 
simply  the  distinction  which  really  exists,  namely,  that  between  the  official  and  un- 
official exchanges,  by  tbe adjections  "  governmental"  and  "  misoellaneoaB ; "  meaning 
by  tbe  former  all  publications  sent  or  received  by  the  Government  or  its  bureans,  and 
by  tbe  latter  all  others.  The  publicatiooB  of  the  Smithsonian  Institution,  which 
on  partly  "governmental"  and  partly  "  miscellaneous,"  althuagb  divided  so  far  as 
tbe  exchange  recordu  and  statistics  are  concerned,  are  aooonnted  for  an  a  whole  by 
the  office  routine  of  the  Institation.  1  am  not  aware  of  any  other  office  or  organiza- 
tion whose   publications  would  not  fall   wholly  within  one  or  tbe  other  of  these 


^dbvGooglc 


108  EBPOBT  OP  THE  8ECEETAEY. 

of  other  ooDDtrieB  in  tbe  uatioonl  library  as  an  eqnival«Dt  for  some  forty  copies  of  tli«ir 
oiCD  poblioatioDs. 

If  the  clanses  proposed  by  the  Paris  conference  of  1875,  and  always  urged  by  the 
SmithsoDian  Inatitution,  requiring  the  preparation  ami  excliange  of  mnaal  lists  of 
all  offloiai  poblicationa,  and  that  all  of  those  nanted  in  the  lists  shoald  be  fiirtiistaed 
to  each  of  the  contracting  parties,  had  been  retained  in  the  convention  of  lf»6,  and  if 
the  convention  could  be  faithfnlly  executed,  au  effective  remedy  for  the  sbortcomiugs 
already  indicated  might  bave  been  found.  Tbo  opposition  ofsomeof  tbeGovemnienta 
participating  in  the  conferences  however  (notably  France  and  Switzerland),  and 
the  Anal  withdrawal  of  France  and  oontinued  inditTerenoe  of  England  and  Germany, 
have  made  this  remedy  impoasible.  Something  has  been  done  dnring  the  past  year, 
by  perservering  correspondence,  and  more  may  doubtless  be  effected  hereafter  in  the 
■ame  way,  but  the  most  promising  plan  yet  tried  ha«  been  the  employment  of  a 
apeoial  agent  to  visit  the  Enropoan  (as  the  most  important)  Goveniinont  offices,  and 
excite  thera  an  interest  in  the  snbject  by  personal  explanation  and  argnment.  Mr. 
GeorgeH.Boebmer,  of  this  office,  was  employed  in  this  way  in  1H84,  as  has  been  already 
stated,  with  the  resalt  of  mncb  lar^r  receipts  than  have  been  shown  by  any  one 
year  before  or  since.  After  Mr.  Boehmer's  return,  however,  the  temporary  interest 
which  his  mission  had  excited  rapidly  weakened.  Many  sets  of  publications  wliicb 
bad  been  freely  promised  bim  (notably  a  complete  set  of  the  publications  of  the 
Hritish  Oovemmeut)  have  not  been  sent,  mainly  l>ecause  of  indifl'erence,  and  of  the 
ooDsiderable  labor  and  time  required  for  preparing  the  sele  for  shipment. 

It  is  not  only  foreign  Qovemmente,  however,  which  show  shortcomings  in  this 
matter.  According  to  Hickox'  monthly  eatalogne  of  Govornuient  publications,  there 
were  issued  by  the  National  Government  and  its  bnrcans,  during  the  Itrst  six  months 
of  the  year  1888,  al>OQt  eleven  hundred  separate  tit.li's,  not  considering  single  laws 
or' articles  forming  parts  of  reports  as  distinct  publications.  While  it  is  not  possi- 
ble until  the  votames  of  Executive  Documents,  Hiscellaneous  Documents,  and  Re- 
ports bave  been  finally  collected  and  hound,  to  state  precisely  the  namber  of  sepa- 
rate volumes  as  finally  distributed,  it  is  safe  to  say  that  the  total  number  for  the  six 
months  was  greatly  iu  excess  of  the  number  of  titles  furniHlied  for  ofBcial  exchanges. 
Of  all  the  Executive  Departments,  for  example,  only  the  Light-House  Board  and  the 
Signal  Office  furnished  a  part  of  their  publications  for  this  purpose. 

The  total  number  of  separate  titles  furnished  by  the  Pnhlrc  Printer  dnring  the  sis 
months  for  which  this  comparison  is  drawn  was  two  hundred  and  ninety-five,  includ- 
ing a  considerable  number  of  A.rmy  orders,  reports  of  contested-election  cases,  and 
other  matter  not  of  a  kind  most  valoalile  to  foreign  libraries.  Sncb  a  comparison  as 
this  can,  however,  only  be  regarded  as  illustrative,  since  tlie  publications  fumished 
by  the  Public  Printer  are  always  at  least  a  year  old  at  the  time  of  distribution. 

The  resolutiou  of  Congress,  fiassed  July  25, 1S68,  directing  that  fifty  copictt  of  every 
Government  publication  and  every  publication  issued  under  the  direction  of  the  Gov- 
ernment, shall  be  placed  at  the  disposal  of  the  joint  committee  of  Congress  on  theLi- 
brary  for  the  purpose  of  the  international  exchanges,  is  sufficiently  mandatory  in  its 
provisions,  bot,  as  above  stated,  has  never  been  fully  carried  out.  Bfibrts  have  been 
mode  from  time  totimeby  the  Secretary  of  the  Smithsonian  Institution  and  the  Libra- 
rian of  Congress,  with  the  asHiHtancn  and  supportoftho  State  Department  and  of  mem- 
bers of  both  branches  of  Coiigresti,  which  bave  been  set  forth  at  length  in  the  report* 
on  exchanges  attached  to  the  Secretary's  repoHs  for  \VSf>  and  1^^.  I  am  pleased  to 
be  able  to  report  that  the  receipts  from  the  Public  Printer  during  tbo  last  six  mootlis 
of  the  year,  far  as  they  fall  short  of  the  full  and  complete  distrilintion  contemplated 
by  the  law,  show  a  decided  increase  over  the  number  of  titles  received  and  shipticd 
in  previous  months  and  years.  The  resolution  is  recited  in  Exhibit  D,  hereto  ap- 
pended. 

As  I  have  already  said,  it  is  not  easy  to  get  data  for  complete  lists  of  the  official 
publications  of  foreign  countries,  since  they  have  not,  to  my  linowledge,  been  brought 
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togvther  iu  a  siuKle  entalognu  b;  any  gnverumeut.  Sncb  ItBte  are  now  in  coarse  of 
preparation  b;  IbJH  office,  aud  in  April  last  a  special  card  oatalogne  nas  begao  of  thii 
titles  of  all  foreign  official  pnbticatioDS  nbich  passed  tliroagh  tbe  eichanffe  office,  so 
tbat  b;  tbeeod  of  another  year  it  will  be  possible  to  atate  with  sotee  eertaint;  whieb 
official  publifutioDB  each  goveruinent  gives  to  the  interDatioaal  eiohangea  aud  wbicb 
it  wlthbolds. 

EFFICIENCY   OF  TEIK  8KRV1CB. 

Upon  oBgumiiigguDeraliKiQtroloftheoffico  (March  IV,  1888),  Ifoand  thatcomplaiota 
and  criticisms  of  the  effloleuc;  of  tbe  excbange  efsl^iii  by  individuals,  societies,  and 
Goveroment  bnreans  were  iiot  infrequeut.  Iu  some  instancvs  packages  from  abroa<l, 
nutitlcatioD  of  tbe  ehipmeut  of  which  had  beeo  long  ago  received,  hod  not  been  de- 
liverod  ;  in  otbera,  packages  sent  beacu  bad  failed  to  reach  their  destination  or  had 
beea  unreasouably  delayed.  Every  sncb  complaint  ban  liecn  promptly  and  diligently 
rullowfd  up  by  correspondence,  witb  the  result,  in  all  but  three  instances  tbns  far, 
of  tracing  tbe  missing  package  and  explaining  tlio  delay.  It  has  happened,  rather 
sarprisiugly  often,  that  the  receipt  of  tlie  complaining  correspondent  for  tbe  package 
be  writes  of  is  on  Ale  in  tbis  oFQce,  baving  been  siguod  by  some  assistant  in  bis  ab- 
eeDce,  or  by  himself  aud  torgotten.  In  the  three  cases  not  yet  settled  no  reply  bos 
jet  been  received  from  the  distribntJot;  agencies  to  which  in<iuiriea  bave  been  ad- 

ThefactrenioiDs,  however,  that  there  bave  been  andnrestill  too  many  and  too  great 
delays  in  tbe  transa)iBsion  of  exchange  matter  from  its  place  of  shipment  to  ita  dea- 
tination,  and  for  this  state  of  things  there  are  several  reasons. 

In  the  lirst  place,  delays  occur  in  tbis  oOlce  1i>  forwarding  packages  addressed  to 
countricH  which  receive  and  send  bnt  few  publiciitious  (sucb  as  Hawaii,  Haytl,  and 
many  of  tbe  Central  American  republics),  until  a  sufficient  nnmber  has  accumulated 
to  fill  one  of  the  ordinary  boxes.  If  these  packages  should  be  forwarded  as  soon  as 
they  ore  received  the  expense  would  be  greater  than  the  resources  of  the  exchange 
service  conld  bear.  But  the  most  serions  delays  occur  in  tbe  exohaiige  bnreans  of 
other  countries.  For  example,  in  a  recent  experimental  shipment  to  Loudon,  Leip- 
ug,  and  Paris,  tbe  boxes  having  been  shipped  on  tbe  same  day  and  accompanied  by 
letters  asking  for  immediate  acknowledgments,  the  agents  of  the  Smithsonian  Inati- 
tntion  at  Lunilun  and  Leipzig  reported  receipt  in  fourteen  and  fifteen  days,  respect- 
ively, and  tbe  Bur«aud«Hl^cbauges  at  Paris  in  forty  days.  Conaigiiuieuts  frei|Uently 
remain  in  tlie  hands  of  foreign  agencies  for  several  mouths  before  being  forwarded, 
while  their  coo sigueen,  having  reccivedprompt  notice  of  their  shipment  from  tbe  con- 
signor, very  naturally  regard  sncb  delays  as  uurensonable  aud  uunecessary.  Delays 
of  tbis  sort  are,  of  course,  quite  beyond  tbe  control  of  the  Smithsonian  Institution, 
wbicb  can  do  nothiug  to  remedy  them  otherwise  than  by  correspondence  and  per- 
snasion.  Every  sncb  case  is  fulluwed  up  as  soon  as  brought  to  tbe  notice  of  the  of- 
fice, and  I  fancy  that  I  cau  already  (terceive  some  improvement  in  the  promptness  of 
shipment  and  some  increased  intureet  in  the  suliject  on  tbe  port  of  foreign  corre- 

An other  occasional  cause  of  delay  arises  from  the  fact  that  tbe  Smithsonian  Institu- 
tion cuutiunea  to  be  indebted  t4>  tbe  generosity  aud  public  spirit  of  most  of  the  ocean 
■team-ahip  lines  for  free  transportatiou  of  its  exchange  boxes,  oe  it  has  beeu  for  many 
yesrBpast.  Tbe  list  of  transportation  companies  aud  bneiiiese  firms  which  continue 
to  extend  tbis  valuable  privilege  has  undergone  no  change  since  iU  publication  in 
the  report  for  I8d6-'d7,  and  isreproduced  as  Exhibit  E,  hereto  annexed.  It  naturally 
and  necessarily  follows  from  this  relation  between  tbe  excbauge  service  and  the 
trausiiortation  companies  that  boxes  bearing  the  Smithsonian  mark  ate  shipped,  for 
the  most  part,  by  alow  freight,  and  are  subject  to  delays  at  times  when  paid  freight 
)a<^eTed  ja  ezoes^pf  the  capaoit;  of  tbe  steaniers.    Under  special  oiroanutftucw  tbo 
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delay  may  beoomo  coDsidersble,  as,  for  iDslaaoa,  in  tbe  oaae  of  etoatuera  from  Naples, 
which  have  beeo  hud  preaxed  for  apaco  on  account  of  the  nse  of  boihb  of  them  as 
IranqMrta  in  the  military  operatioDS  of  tb»  Italian  Government  in  Africa  last  year, 
when  boxea  shipped  by  tbe  exchange  office  at  Bome  on  December  1, 1687,  were  re- 
ceived in  WasbingtoD  on  tbe  ffth  of  April,  ISSfl,  having  been  detained  meanwhile  at 
Naples  in  the  warehouses  of  the  Hteam-ship  company.  At  this  writing  boxes  the 
shipment  of  which  ftom  Rome  was  annonuced  more  than  foar  months  ago  bare  not 
yet  been  received.  Delays  of  this  sort  are  also  boyoud  the  control  of  the  Smithson- 
ian Institntion,  and  will  be  likely  to  Monr  so  long  as  tbe  Institution  continues  to  be 
unable  to  pay  for  its  freight  in  the  same  way  as  other  shippera. 

With  a  view  to  doing  away  with  this  last-named  caaae  of  delay  and  to  establishing 
tbe  transportation  service  of  the  iuternalionol  exchanges  npon  an  assured  busiuess 
basis  an  estirosto  of  the  probable  annual  cost  of  the  service  was  drawn  up  last  Uay, 
based  upon  the  nsnal  ocean  steam-ship  charges  and  tbe  average  amoant  of  freight 
which  may  be  expected  tu  bo  forwarded  yearly  to  each  coiintiy.  The  sum  estimated 
was  927,050,  which  yon  presented  to  Congress  as  an  amended  estimate,  tbroqgh  the 
honorable  Secretary  of  the  Treasury,  on  the  31st  of  Hay  last,  but  which  has  not  yet 
been  acted  upon. 

So  far  aa  my  own  observations  extend,  and,  as  I  have  every  reason  to  believe,  for  a' 
considerable  time  previous  to  my  appointment,  no  avoidable  delay  has  occurred 
either  in  the  Smithsonian  exchange  bureau  or  in  the  offices  of  its  paid  agents  at  Lon- 
don and  Iicipxig.  The  quantity  and  freqaency  of  shipoients  to  and  receipts  from  the 
different  countries  concerned  in  the  international  exchanges  are  set  fortb  as  Exhibit 
¥,  presented  herewith. 

Bnt  few  changes  in  the  routine  have  been  made  during  the  year.  Since  last  March 
a  printed  card  bos  been  placed  in  each  outgoin  g  package,  stating  tbe  date  of  its 
shipment  ttom  the  Smithsonian  Institntion,  and  reqoesting  that  any  nnnsnal  delay 
in  its  receipt  be  promptly  reported.  On  the  Ist  of  June  the  shipping  office  was  sep- 
arated from  tbe  receiving  office  with  the  result  of  a  considerable  economy  of  time  and 
labor.  Two  circulars  have  been  issued  during  the  year ;  one  on  March  2,  requesting 
the  bureaus  of  the  National  Oovemmeot  to  correct  and  complete  their  list  of  pnbli- 
cations  prepared  in  response  to  a  circular  Issued  in  the  previous  year,  and  described 
In  the  annual  report  upon  international  exchanges  for  tbe  year  ending  June  30, 18B7 ; 
the  other  on  Hay  31,  reqoeating  an  expression  of  opinion  from  all  the  bureaus  and 
offices  of  tbe  National  Government,  as  to  the  advantage  to  their  business  of  increased 
speed  in  transmitting  their  publications.  Both  circulars  were  very  generally  answered 
and  have  been  the  means  of  procuring  valuable  information  for  use  iu  the  fhtnre. 

I  take  pleasure  in  being  able  to  bear  witness  to  the  faithfulness  and  efficiency  of 
the  employ^  in  the  exchange  office.  Although  the  greater  part  of  them  receive  a 
less  compensation  than  employ^  in  other  offices  of  tbe  Government,  and  the  duties 
which  ihey  perform  are  botb  laborious  and  responsible,  the  business  of  the  office  bas 
not  at  any  time  been  in  arrears,  nor  bas  any  employriincurred  censure  for  misconduct 
or  neglect.  Tbe  foreign  agencies  of  the  exchange  service,  conducted  by  Hcssrs.  Will- 
iam Wesley  &  Son  at  London  and  by  Dr.  Felix  Fliigel  at  Leipzig,  are  also  in  ever; 
way  satisfactory  as  regards  promptness  and  efficiency. 
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Tbe  PrMident  of  the  Unite*!  Stal^.it  uf  America,  His  U^justy  thu  Kin);  of  the  Brl- 
gianii,  His  Majraty  the  Emperor  of  Brnzil,  Her  M^ealy  the  Queen  Regent  of  Spain, 
HisHajeHty  the  King  of  Italy,  His  MiOe»ty  the  King  (if  Portugal  and  of  tlieAlgarves, 
His  Majesty  tbe  King  of  Servia,  tlio  Federal  Cuuacil  of  the  Swiss  Confederation,  de- 
siring toestablinh.  on  tbe  basis  adopted  h;  the  conference  which  met  at  BnianelH  fconi 
the  10th  to  the  14th  April,  ISHS,  a  syatetn  of  international  exchanges  of  the  otBcial 
documents  and  of  tbe  acientiito  and  literary  pnbl  I  cations  of  their  respective  States, 
have  appointed  for  their  plenipotentiaries,  to  wit: 

ThePresident  of  the  United  States  of  America,  Mr.  Lambert  Tree,  minister  resident 
of  the  United  States  of  America  at  BrnMels,  His  Mt^est;  the  King  of  the  Belgians, 
the  Prince  de  Carainan,  his  minister  of  foreign  aSnirs  and  the  Chevalier  de  Moreaa, 
his  minister  of  agriculture.  Industry,  and  pnblio  works, 

His  Majesty  the  Emperor  of  Brazil,  the  Connt  de  Tlllenenve,  his  envoy  extraordi- 
nary and  minister  plenipotentiary  near  His  HajeHty  the  King  of  tbe  Belgians, 

Her  Majesty  the  Queen  Regent  of  Spain,  Hr.  de  Taviro.  cbargj  d'affaires  ad  in- 
terim of  Spain  at  Brnsacls, 

His  MajeHty,  the  King  ef  Italy,  tho  Marquis  Malfei,  bis  envoy  eitraordlnarj  Uid 
uunister  pleni potent! aij  near  His  Majesty  tbe  King  of  the  Belgians,        ,  ^  , 
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Hie  U^Jest;  the  Ring  of  Portugal  nnd  of  the  Algarvea,  the  Baron  de  fiaDt'Ann*, 
envoy  extraoriliDary  and  raiaUter  plenipotentiary  of  His  Vury  Faithful  Majesty, 

Hin  Hi^eety  the  Kiug  of  Servia,  Hr.  Marinovitch,  hie  envoy  extraordinary  and 
niioiater  plenipotuuliary  near  Hix  HujeHty  the  King  of  the  Belgians, 

The  Federal  Cooncil  of  tbe  SniasCoufederation,  Mr.  Kivier.ile  special  plenipoton- 

Wbo,aftci  having  conimanicated  between  theniselvM  their  fall  powers,  which  ar^ 
found  iagood  anil  doe  form,  have  agreed  npon  the  following  articles; 

Articlb  I.  There  shall  be  establiebed  in  each  of  the  contracting  atatee,  a  hureaa 
cbargtid  with  the  duty  of  the  exchanges. 

Art.  II.  The  publications  which  the  iHintnicl.ing  Btat«s  agree  to  exchange  ore  the 
following: 

Ut.  The  official  documents,  parliamentary  and  atlmlnistrative,  which  are  pablished 
in  tbe  country  of  their  origin. 

3n<l.  The  works  executed  hy  order  and  at  the  expense  of  tbe  Oovcmuient. 

Akt.  III.  Each  horeau  shall  cause  ttt  be  jiriuted  a  list  of  the  publications  that  it  is 
able  to  place  at  the  disposal  of  the  contracting  states. 

This  list  shall  be  corrected  and  completed  encb  year  and  regularly  addressed  to  all 
the  biireans  of  exchange. 

Art.  IV.  The  bureaus  of  eichaiige  will  arrange  between  tboniselvee  the  nnmber  of 
copies  which  they  may  be  able  eventaally  to  deinaud  and  furuish. 

Akt.  T.  The  transinisaion  shall  be  made  directly  from  bureau  to  bureau.  Uniform 
models  and  fominlas  will  he  adopted  for  the  memoranda  uf  the  contents  of  the  casea, 
as  well  as  for  all  the  administrative  correspondence,  reqoestB,  acknowled^ents  o[ 
reception,  etc. 

Art.  VI.  For  extorior  trauBraissions,  each  state  assumes  the  expense  of  packing  and 
transportation  to  the  place  of  destiuatiou.  Neverlbeless  when  tbe  tronsmiwionB 
shall  be  made  by  sea,  special  arrangements  will  regulate  the  share  of  each  state  in 
tbe  eipsnse  of  transportation. 

Art.  VII.  Tbebureans  of  exchange  will  servo,  in  an  official  capacity,  as  Interme- 
diaries between  the  leorneil  bodies  and  literary  and  soientilic  societies,  ete.,  •  •  * 
of  the  contracting  states  for  the  reception  and  transmission  of  their  pnblicatians. 

It  remains,  however,  well  nuderstood  that,  in  snch  case,  tbe  duty  of  the  buieana 
of  exchange  will  be  con6ned  to  the  free  transmission  of  the  works  exchanged,  and 
that  these  hureans  will  not  in  any  manner  take  tbe  initiative  to  bring  about  tbe 
eslahlishment  of  such  relations. 

Art.  Vni.  These  provisions  apply  only  to  the  docnments  and  works  pabliehed  aft«T 
the  date  of  the  present  convention. 

Art.  IX.  The  states  wbich  Jiave  not  taken  part  in  the  present  oonvention  are  ad- 
mitted to  adhere  Ui  it  on  their  request. 

This  adhesion  will  be  notified  diplomatically  to  the  Belgian  Government,  and  by 
thut  Government  to  all  the  other  signatory  states. 

-  Art.  X,  The  present  convention  will  be  ratified  and  tbe  ratifications  will  be  ex- 
changed at  Brussels  as  soon  as  practicable.  It  is  concluded  for  ten  years  from  the  day 
of  the  exchange  of  ratifications,  aud  it  will  remain  in  force  beyond  that  lime,  so  long 
OS  one  of  the  Governments  shall  not  have  declared  six  months  in  advance  that  it  re- 


in witness  whereof  tbe  respective  plenipotentiaries  have  signed  it,  and  have  thei«- 
tinto  affixed  their  seals. 

Pone  at  Bnisscls  in  eight  copies  the  15tb  of  March,  ISriC. 

Lambert  Trkh.  [skal.]       Josii  Ma.  Dk  Tavira.        [sbai.] 

Ptt.  Dk  Caraman.  [seal.]       Mafkhi.  [skal.] 

Chkvaukr  Dk  Morkau.    [sbal.]       Bahon  De  Sant'Ansa.       [aEAi-l 

COMTK   Dk  VIU-ENKUVE.     [seal.]         I.  MaRINOVITCU.  [8KAL.] 

AlPUONSB  ElVlKU.  '  [BKAIn] 

,  .  ,C~.oo>ifc 
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(TnnslaUoD  (tola  tbe  Freucb.J 

The  Preaideot  of  the  United  Stated  of  AineriCB,  HJh  Mi^est;  the  Kiu(;  of  the  Bel- 
giaiut,  HU  Mujuaty  the  Kmperor  of  Brazil,  Her  M^esty  the  Queen  Regent  of  Spain, 
HiH  Majesty  the  King  of  Italy,  Hie  Majesty  the  King  of  Portngal  ami  of  the  Algarves, 
His  Uajesty  tbe  King  of  Servia,  desiriog  to  tUMuru  the  immediate  exchange  of  the  Of- 
fioial  Journal,  aa  well  as  of  the  parliamentat;  aiinalB  and  docnmentsof  their  reapect- 
ive  states,  have  named  as  their  plenipoteutiarieit,  to  wit : 

The  Pmideiit  of  the  Uulted  States  of  America,  Mr.  Lambert  Tree,  minister  resi- 
dent of  the  United  States  of  America  at  Broasels, 

UisHajesty  thoKingof  theBulgiaus,  thePrinoedeCaTamati,bis  ra in Uter  of  foreign 
kffaire,  and  the  Chevalier  do  Moroaa,  his  minister  of  agriculture,  iudastry,  and  public 

His  M^eaty  tbe  Einpeior  of  Brazil,  the  Coaut  de  TilleneuTe,  his  envoy  extraorili- 
tiary  and  minister  pleiiipotentiary  near  His  H^esty  the  King  of  tbe  Belgians, 

Her  Majesty  the  Queen  Regent  of  Spain,  Mr.  de  Tavira,  charg^  d'affaires  ad  Interim 
of  Spain,  at  Brnssole, 

His  Majesty  the  King  of  Italy,  tbe  Harqnis  Maffei,  bis  envoy  extraordinary  and 
■niuister  plenipotentiary  near  His  Majesty  tbe  King  of  the  Belgians, 

His  Majesty  the  King  of  Portugal  and  of  the  Algarves,  tbe  Baron  de  Sant'Anna, 
envoy  extraordinary  and  minister  plenipotentiary  of  Ilis  Very  Faithful  Majesty, 

His  Majesty  tbe  King  of  Serbia,  Mr.  Harioovilch,  bis  .invoy  extraoriUnary  and 
minister  plenipotentiary  near  His  Majesty  the  King  of  the  Belgians, 

Who,  afltr  having  commuulcated  between  thouselvee  their  fnit  powers,  fouuil  in 
good  and  due  form,  have  agroed  upon  the  followjug  iirlicles: 

AltTICLK  I.  Independently  of  the  obligations  which  result  from  article  2  of  the  Gen- 
eral Convention  of  this  daj^  relative  to  the  exchange  of  official  documents  and  of 
scientiAo  and  literary  publications,  the  respective  tiovernniente  undertake  to  have 
traueuiitted  to  the  legislative  chambers  of  each  contracting  State,  as  fast  as  their 
pahlicatiou,  a  copy  of  tbo  official  journal,  as  well  as  of  the  parliamentary  annals  and 
documents  which  are  given  publicity. 

Art.  II.  The  Stales  which  have  not  taken  part  in  the  present  Convention  are  ad- 
mitted to  adhere  thereto  on  their  request. 

Tliia  adhesion  will  be  uott&ed  diplomatic  a  1^  to  the  Belgian  Oovemment,  and  by 
that  Government  to  all  tbe  other  signatory  States. 

Art.  III.  The  present  Convention  will  he  ratified,  and  tbe  ratiGcations  will  bo  ei- 
cfaanKed  at  Brussels  as  soon  as  practicable.  It  is  concluded  for  ten  years  from  tbe  day 
of  the  exchange  of  the  rutiftcations,  and  it  will  remain  in  force  beyond  that  time,  so 
long  as  one  of  tbe  OoveniiuenU  shall  not  have  declared  six  months  iu  advance  that  it 


In  wiruesfc  whereof,  the  respective  PteDipoteutianos  have  signed  it,  uud  havetbere- 
nulo  affixed  their  eeak. 

Done  at  tirussels,  in  seven  copies,  the  ISJth  of  March,  1886. 

Lambekt  Tkbk.  [sisal.]  Jotii.  Ma.  De  Tavika.  [seal.] 

Fringe  Db  Caraman.         [skai..]  MAVfEi.  [seal.] 

Cukvalibr  Db  Morkau.    [keal,]  Baron  Db  Sant'Anna.  [real.] 

COMTB   Db   VlL.LKNRUVIi,       [seal.]  I.    MaRINOVITCII.  [SBAL.J 


During  the  year  ending  June  30,  188^,  the  nuiDlier  of  packages  seut  abroad  to  those 
Govcroments  piirticipatiug  in  the  Government  exchanges  was  36,445. 

H,  Mis,  142 8 
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Tbe  Damber  of  packages  received  dariug  tbe  aame  time  'beeidcB  13  boiee  ofbook 
pnrobtued  by  theLibrary  of  Cougr«ceiD  Eoglaod)  wtMl,&30,  as  follows: 

Frou  Austria 819  I  FromlUly IM 

Ftoni  France 9     From  Norway 2 

From  Great  Britain 2    From  Sweden 30 

FromOermauj 1,104  


Joiut  Committee  on  the  Library,  be,  and  he  hereby  is,  directed  to  print  fifty  oopiea, 
iu  addition  to  the  tegular  miiuber,  of  all  dooomeutft  hereafter  pnuted  by  order  of 
either  house  of  Congresa,  or  by  order  of  any  Departmeut  or  Bureau  of  tbe  Ouvern- 
meat ;  aud  whenever  he  shall  be  so  directed  by  the  Joint  Committee  on  tbe  Library 
one  hundred  copies  ndditional  of  all  docaments  ordered  to  be  prioted,  in  excess  of 
the  nsual  number,  said  fifty  or  one  huuilreil  copies  to  be  delivered  to  the  Librarian  of 
Congress,  to  be  exchanged,  under  the  direction  of  the  Joint  Committee  on  the  Library, 
as  provided  by  the  joint  resolution  approved  March  3,  1H67. 

Src.  'i.  And  be  it  further  rtmlvrd,  That  fifty  copies  of  each  pnblioatiou  printed  nnder 
tbe  direction  of  any  Departmeut  or  Bureau  of  the  Gkivemment,  whether  at  the  Cuu- 
gressional  Printing  Othce  or  elsewhere,  shall  be  placed  at  the  disposal  of  the  Julut 
Committee  on  the  Library,  to  carry  out  tbe  provision  of  said  resolution. 

PasMd  July  2fi,  186tj. 


HTEAM-eHlP 
TBAR  EKDING  JUNE  30,    IHUB. 

Allan  Steam-sbip  Company  (A.  Scbtmacber  &,  Co.,  ajjents),  Baltimore. 

Anchor  Steam-ship  Line  (Henderson  &  Brother,  agents),  New  York. 

Atlas  Steam-sbip  Company  (Pim,  Forwood  &  Co.,  agents).  New  York. 

Bailey,  H.  B.,  &.  Co.,  New  York. 

BUby,  Thomas  E.,  &.  Co.,  Boston,  Moss. 

Borland,  B.  R.,  New  York, 

BoultoD,  Bliss  &.  Uallett,  New  York. 

Cameron,  R.  W.,  A  Co.,  New  York. 

Compagnie  G6u6rale  Transutlautiqne  (L.  de  B^bian,  agent).  New  York. 

Cunard  Royal  Mail  Steani-sbip  Line  (Vernon  H.  Browu  Sl  Co.,  agents).  New  York. 

Denuisou,  Thomas,  New  York. 

Florio  Rubattino  Lino,  New  York. 

Hamburg  American  PHuket  Company  (Kunhardt  &,  Co.,  agents).  New  York. 

Inman  Steam-ship  Company,  New  York. 

Merchants'  Line  of  Steamers,  New  York. 

MnSOz  y  Eepriella,  New  York. 

Murray,  Ferris  &  Co,,  New  York, 

Netherlands  American  Steam  Navigation  Company  (H.  Caiauz,  agent)j  New  York. 

New  York  and  Brazil  Steam-sbip  Company,  New  York. 

New  York  and  Mexico  Steam-ship  Company,  New  York, 
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North  Qerman  Llojd  (ageuta,  Oelrichs  &,  Cu.,  New  York;  A.  Sohnmftcber  &,  Co., 
Baltimore). 
Pacific  HaU  Steam-tiblp  Compaii;,  Nen  York. 
Pauama  Bitilroad  Company,  New  York. 

Red  Star  Line  (Peter  Wright  &  Soum,  ageuts),  Philadelphia  aod  New  York. 
While  Cross  Liae  of  Antwerp  (IfaDch,  Edye  A  Co.,  agenta),  New  York. 
WilnoD  &  AsmiiB,  New  York. 
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Appendix  IV. 

CIECULAES  EESPECllNO  PEEI0DICAL8. 

Tllli  CURATORS  or  THE  V.  8.  NATIONAL  MOaBUH. 

March  19,  1R87. 

Dkar  Sir:  Tt  in  my  liesire  to  obtnin  fromyoa  (1)  a  list  of  those  periodicals,  whether 
trausactioDS  of  Bocietiea  or  otherwise,  which  you  deem  most  nearly  indispensablo  to 
your  own  department.  This  iuqalry  te  irrespective  of  tlie  fact  that  the  Hasenin  does 
already  possess  them  or  not,  sud  the  list  should  he  cotiGoed  to  the  most  essentially 
neceMary  titles;  if  poasible,  not  over  twenty  In  number. 

I  may  add,  to  make  my  meaning  plainer,  that  standnnt  trnnsaotions  of  well-known 
societies  coticerned  In  all  braucbes  of  science,  snch  aa  the  Royal  Society  of  London, 
the  ComptuB  Rendusderinstitat  of  Pans,  etc.,  and  nell  known  periodii^alMiulmittiDK 
tfao  discussion  of  alt  Hcientiflo  topics;  snch  its  Science,  the  American  Journal  of 
Science,  Nature,  etc.,  are  excluded  from  such  a  list,  which  is  meant  to  cover  only 
those  technical  periodicals  of  most  special  use  to  your  own  department. 

In  addition  Ui  this  lisl,  mid  quite  distinct  from  it,  I  should  l>e  pleased  to  nave  yon 
give  a  list  (2)  of  recent  serials,  whether  transactions  or  other  n^ise,  of  interest  in  con- 
nection with  yonr  special  invcslig.itions,  even  if  not  exclusively  dovot«d  to  them.  To 
be  more  definite,  lot  as  say  anything  of  real  importance  oi'  even  considerable  promise 
commenced  within  the  past  twelve  years.  There  need  he  no  limit  to  the  number  of 
titles  iu  tkitVmt,  but  the  more  important  one  should  have  a  distinctive  checli;  and  I 
shonld  he  very  glad  if  it  might  suit  yonr  convenience  to  let  me  hare  it  in  this  week 

White  the  above  two  lists  are  especially  important  and  are  desired  at  your  earliest 
convenience,  1  shonld  ho  pleased  to  liave  you  supply  me  iu  addition  with  a  list  of 
every  serial  pnbtication  which  a  worker  in  yonr  field  may  expect  to  have  not  wholly 
infrequfint  occasion  to  consnit;  and  here  again  1  aboald  be  glad  to  have  yon  indicate 
those  of  most  value. 

8.  P.  Langlrv, 

AuUlant  Secrttary. 

GENKRAL  CtKCULAR. 

JUNB  15,  1887. 

Dkar  Sir:  The  Smithsonian  Institution,  in  pnrsnit  of  the  object  of  il«  foundation, 
the  "increase  and  diffusion  of  knowledge  among  men,"  has  always  aimed  to  keep  a 
complete  list  of  all  transactions  and  proceedings  of  learned  societies  and  of  all  jonr- 
nala  devoted  to  science  and  the  nsefbl  arts  thiougbont  the  world.  This,  at  least,  la 
the  aim ;  but  it  mnst  often  fall  short  of  the  fulfillment  of  so  large  a  purpose  and  from 
time  to  time  find  its  lists  need  revising,  and  this  in  two  different  particnlars.  Firbt, 
in  adding  to  its  lists  new  societies  or  new  periodicals  which  have  arisen  since  the 
last  revisol ;  second,  in  repairing  lacunm  in  its  sets  of  long  established  society  trans- 
actions or  tecboical  Jonmals,  and  for  this  end  it  needs  to  Itnow  which  still  maintains 
a  prominent  place,  so  that  gaps  in  the  more  important  ones  shall  receive  first  atten- 

It  has  been  suggested  to  me  that  yon  are  able,  and  may  perhaps  be  willing,  to 
aaaist  as  by  supplying  under  these  two  heads  the  names  of  those  special  transactiona 
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or  jonrnsls  wbloh  yon  wonld  like  to  aee  idmIo  acceaiible  to  werj  atndent  of  the  rab- 
Ject  of ,  with  wblcb  yonr  owd  Dame  ia  here  aesuciated. 

Tlie  eobject  of is,  of  eooise,  divisible  into  others,  snch  as  

,  and  we  addren  onraelvea  to  yoa  in  the  hope  tliat  you  un  oblige  ns  with  the 

namea  of  uiy  meritonona  publications,  whether  foreign  or  domestic,  devoted  either 
to in  general,  or  toaoy  such  of  itssabdivisions. 

To  make  oar  waata  entirely  clear,  let  me  explain  that  the  Instititf  ion  does  not  or. 
dioarilf  need  to  be  ioformed  of  the  namea  of  aoeietieaor  Jonmals  dealing  with  all 
department*  of  knowledge,  but  only  of  snch  transactions  of  eocieties  and  the  names 
of  snch  Journals  aa  are  concerned  chiefly,  if  not  wholly,  with  the  sabject  in  qaea- 
tion,  or  which,  aC  any  rate,  are  frequently  consulted  by  Itaspecial  students. 

It  is  chieOy  for  snch  technical  publications  that  we  desire  lists  ucder  the  two 
heads  already  oained.  To  repeat:  First,  of  tlio«e  transactions  of  societies  or  periodi- 
cals devoted  to  the  prineipal  subject  in  qneetion,  or  t«  some  of  its  branches  which 
have  been  established  within  the  past  twelve  or  fifteen  years  and  which  yon  know 
to  ha  frequently  conenlted ;  second,  of  those  which,  being  long  established,  are  of 
now  most  generally  recognized  importance. 

I  venture  to  address  to  you  tbi»  ontHned  plan  witbont  having  any  claim  opon 
your  kindness  other  than  this,  that  the  single  purpose  of  this  request  is  to  make  the 
Hmlthsonian  Library  more  immediutely  asefal  to  every  student  iu  yonr  owu  depart- 
ment, and  that  Dotbing  can  contribute  more  directly  to  this  end  than  yonr  Ihmisb* 
ing  the  desired  list,  with  which,  if  you  can  oblige  mo,  I  beg  we  may  be  favored 
within  the  coming  month. 

In  case  yon  do  not  feel  that  yonr  time  will  allow  yon  to  make  it  complete,  I  beg 
yon  will  not,  on  this  account,  refuse  yonr  help  altogether,  bnt  rather  that  yon  will 
put  down,  if  only  imperfectly,  the  transactions  or  Journals  best  known  to  you  and 
which  seem  most  desirable  in  connection  with  the  general  subject  or  with  any  of  ita 
divisions  as  indicated. 

I  have  the  honor  to  he,  very  respectfully,  yonr  ol)edient  servant, 

8.  P.  LAMGLKr, 
Aeling  SecreUtry. 

Blank  form  accompanifing  tht  olrcitlar. 

Ustof  desirablejonmals  or  transactions  commenced  withiu  the  past  fifteen  yeara, 
apecially  devoted  to or  to  any  of  its  departments  or  subdivisfons,  aa 
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ORGANIZATION  OF  LIBEAEY. 

1.  6;  Aot  of  CoDgreM  of  April  5, 1B66,  the  Library  nf  the  SmitliaooiaD  lastitation 
ia  to  be  kept  with  the  Library  of  Cnngrem,  but  with  the  pravisioD  that  the  loatitn- 
tioD  Bhail  oontiDDe  to  eojoy  its  CDstomary  nse  of  it.  The  followiiig  reguIatioDB  refer 
onl  J  to  thoM  iKioka  whiob,  under  the  abore  proviso,  are  retained  at  the  SmithsoaiaD 
InKtitutiOD  proper,  or  ia  its  Hosenm  Library. 

Si.  By  order  of  the  Sec^tary,  after  April  I,  1397,  these  are  under  the  general  direo- 
tiou  of  the  Aosistant  Seorotary,  in  charge  of  the  library  placed  in  the  immediate  charge 
of  a  librarian,  whoM  title  shall  be  Librarian  of  the  Smithsunian  Inetitotian,  and 
whom  duty  it  shall  be  to  decide  what  books  ahall  be  retained  from  the  Library  of 
Congress  in  a  central  library  under  hia  charge.  The  following  regalatioDs  are  in- 
tended for  the  better  eiecntion  of  the  aforesaid  order. 

SKCnONAL  LIBRA  RIBS. 

X  Sectional  libraries  may  be  formed  by  the  officers  of  the  Smithsonian  Institution, 
namely,  the  assistant  secretaries  and  the  chief  clerk,  and  also  by  the  curators  and 
acting  curators  and  the  editor.  Curators  and  acting  curators  are  permitted,  subject 
to  tlie  approval  of  the  assistant  secretary  in  charge  of  the  Museum,  to  form  sectional 
libraries  (o  be  kept  in  tbeir  respective  offices,  but  this  shall  only  be  done  by  with- 
drawing from  the  general  collection  such  books  as  relate  osclnstvely  to  the  objects 
nnder  their  care.  Dictionaries,  cyclopiediaa.  Journals,  or  any  works  other  than  such 
ks  relate  exclusively  to  the  special  department  can  not  forma  part  of  ench  a  sec- 
tional library,  except  upon  the  recommeudatiou  of  the  librarian,  approved  by  one  of 
the  assistant  tecietaries. 

4.  Tbe  official  in  charge  of  each  sectional  library  shall  be  responsible  for  its  safb 
keeping,  and  shall  on  no  account  lend  the  books. 

&.  Boohs  in  the  sectional  library  must  he  returned  to  the  central  library  before 
they  can  be  iisoed  for  nse  outside  of  the  office  or  roam  to  which   tbey  are  accredited. 

6.  The  books  of  each  sectional  library  shall  be  kept  separate  from  all  other  booka 
in  tbe  rooms  of  the  official  or  curator,  in  distinct  cases,  the  locks  of  which  shall  be 
controlled  by  a  master  key  in  the  hands  of  the  librarian,  who  may,  at  stated  times, 
examine  theui,  and  call  the  attention  of  the  curators  to  any  doGciencies. 

7.  No  person  who  is  not  a  member  of  the  scientiHc  staff  of  the  Uosenm  shall  with- 
draw booksor  other  matter  without  special  written  permission  from  one  of  the  olB- 
cersof  the  Smithsonian  Institution.  Persons  taking  books  from  the  central  library 
i,ball  be  responsible  for  the  safe  keeping  of  the  same,  and  shall  make  good  any  losses. 
They  shall  not  be  allowed  to  withdraw  other  books  until  those  which  are  lost  have 
b«en  restored. 

H.  Tbe  librarian  shall  have  authority  to  decide  what  books  are  enitable  for  any 
curator's  sectional  library,  and  to  recall  any  book  not  in  a  sectional  library  within 
two  weeks.  Permanent  recalls  of  bonks  from  sectional  libraries  may  be  made,  as 
well  as  temporary  calls.  In  case  of  certain  rare  or  costly  or  encyclopedic  works,  or 
In  other  special  instances,  tbe  Itbratian  shall  be  authorized  to  designate  books 
which  shall  in  no  case  be  taken  from  the  library.    This  regulation  shall  not  apply  to 

119 


_~.oti<^lc 


120  BBPORT  OP  THE  SECEETART. 

any  books  now  actaall;  in  the  office  of  the  editor.     All  books  maA  other  matter  not 
in  tlie  gectional  library  shall  be  at  all  times  subject  to  recall  by  the  libraHan. 

&  The  librarian  will  be  expected  to  exercise  his  discretion  aa  to  the  books  to  be 
fritfadravD  from  tbe  CoDgressional  Library,  bnt  will  (iu  the  absence  of  special  oanae 
to  the  contrary)  recall  any  book  upon  receiving  a  wrilien  request  for  tbe  same. 

10.  The  librarian  shall  aunnally,  or  oftener,  report  to  the  AsBistaut  Secretary,  in 
charge  of  the  library,  any  defective  series,  any  missing  books,  or  any  new  seriaU,  or 
books  which  are  specially  desirable. 

BB0ULATION8   CONCBR.V1NU  BNTRV   AND   ACKNOWLEDOMBNT  OF  BOOKS. 

11.  All  books,  pninphluls,  periodicals,  maps,  and  other  poblicationa  acquired  by 
the  Smitbsonian  lastitatiou  through  excbau);e  or  donation  or  purchase  shall  be 
separately  entered  b;  tbe  librarian,  who  shall  prepare  a  reference  lint,  with  the  aid 
of  which  he  shall  immediately  npoD  thetr  receipt  from  the  chief  clerk  divide  them 
into  two  clasMH,  one  of  which  is  to  be  fiillj  eutered  within  a  dny  of  its  rooeipt;  tbe 
otbpr  to  bo  fully  entered  in  any  case  at  some  time  within  thecnrrent  week. 

12.  It  shall  1>e  an  invariable  rule  that  such  a  full  entry,  to  consist  of  both  a  day- 
book and  a  ledger-account  entry,  nhall  l>e  made  within  tbe  above-specified  time  for 
every  separate  book,  or  pamphlet  or  map,  without  exceptiuo  ;  but  it  is  nnderslood 
that  this  ledger  account  may  be  in  the  form  of  a  card  catalogue. 

13.  Against  every  title  there  shall  be  entered  in  the  day-book  the  letter  "C" 
(Smithsonian  Library,  deposited  in  Library  of  Congress),  or  "G"  (Smithsonian  Li- 
brary, deposited  with  Surgeon  General),  or  "l"(SmitbBoniaDLibrar;,depositedal  the 
Institution);  and  it  shall  be  the  duty  of  the  librarian  to  soe  that  all  l>oolisof  the  first 
class  are  prepared  for  delivery  to  the  Librarian  of  Congress  within  thecnrrent  week. 

14.  The  librarian  shall  notify  the  oxchauge  department  witbin  the  current  weokof 
any  new  correspondent  on  his  books,  and  eball  also  acknowledge  receipt  to  the  senders 
or  donors  of  every  article  at  stated  times,  at  intervals  of  not  more  than  a  year,  and 
shall  make  a  record  of  flucb  entry,  with  the  d.ite  of  acknowledgment  opposite  to  the 
entry  of  the  work  in  question. 

15.  It  shall  be  the  duty  of  the  librarian  at  all  times  te  hold  these  l>ooksopen  to  the 
inspection  of  the  Librarian  of  Congress,  and  to  report  to  him  the  place  and  conditivn 
of  any  work  under  bis  charge  in  answer  to  any  specific  inquiry. 

16.  In  addition  to  the  books  which  are  incladed  in  the  Smitfasonian  deposit  in  tbe 
Library  of  Congress,  and  so  stamped,  there  are  certain  books  procured  by  the  Smith- 
sonian Institution  for  use  in  the  National  Museum.  These  shall  be  distinctively 
marked  ;  and  it  is  nuderstood  that  while  they  form  no  part  of  tbe  above-described 
books  of  the  Smithsonian  deposit  in  the  Library  of  Congress,  they  are  in  other  re- 
spects to  be  treated  in  accordance  with  the  above  regulations.  No  book  or  chart 
belonging  to  tbe  Smithsonian  Institution  is  exempt  from  them  unless  procnred  for 
the  specific  use  of  an  officer  of  tbe  Smithsonian,  as  above  designated,  and  distinctively 
stamped  as  belonging  to  his  office. 

The  aliove  mles  will  take  efiect  on  and  after  this  date. 

8.  P.  Lanolkt, 
Anielaitt  Smrelarg,  in  ekarge  of  Librarf. 

NOTR  (added  December  '-i,  18A7).— Under  the  last  clause  come  books  purchased  es- 
pecially for  the  office  of  the  Secretary,  Assistant  Secretary,  ur  chief  clerk,  forming 
"office  libraries,"  and  for  these  it  is  understood  that  the  librarian's  responsibility 
ceases  when  he  has  distinctively  stamped  each,  entered  it  distinctively  on  the  card 
catalogue,  and  also  in  a  separate  list  catalogue.  Indispensable  books  of  reference  in 
exchange  department,  etc.,  form  part  of  chief  clerk's  office  library. 

8.  P.  Lanolkt, 
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NoTB  (added  Febniacj  13, 1888).— Tbis  laat  claDso  above  cited  Is  to  be  nnderatood 
as  inctadiDg  the  books  pnrcliased  at  the  expense  of  tbe  Huseotii  appropriation,  bnt 
not  necmsarily  books  obtained  by  excbange  for  Mnsenm  publications,  fla  it  wonld 
l»e  difficnlt,  if  not  impossible,  always  to  diHcrimioate  these  nnder  o or  present  system. 
Tbis  point  is  reserved  for  fntnre  coneideratloQ,  but  provisionally  it  is  anderstood  that 
the  librarian  is  to  send  books  to  the  Library  of  Congress  if  not  evidently  meant  for 
the  Mnseiim. 

S.  P.  Lanqlet, 
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ADVERTISEMENT. 


The  object  of  the  Geheeal  Appendix  to  the  Annnal  Report  of  the 
SmithsoniaD  Institutiou  is  to  faruish  summaries  of  scientific  discovery 
in  particniar  directions;  occasional  reports  of  the  iavestigatiooa  made 
by  collaborators  of  the  Institotion ;  memoirs  of  a  general  character  or 
on  special  topics,  whether  original  and  prepared  expressly  for  the  pur- 
pose, or  selected  from  foreign  jonrnals  and  proceedings ;  and  briefly  to 
present  (as  fully  as  space  will  permit)  such  papers  not  published  in  the 
"  Smithsonian  Contributions  "  or  in  the  "  Miscellaneous  Collections  "  as 
may  be  supposed  to  be  of  interest  or  value  to  the  numerous  correspond- 
ents of  the  Institntiou. 
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RECORD  OF  SCIENCE  FOR  1887  AND  1888. 
ASTEONOMY  FOB  1887, 1888. 


By  Wijj-iAM  C.  WiNLOCK. 


The  foUowiag  record  of  the  progresa  of  Autrouoiny  during  the  years 
1887  aad  1888  Ib  preseoteil  in  esseutially  the  form  adopted  by  Professor 
Holden  io  1879.  It  is  ttioagbt  that  this  form  is  most  suitable'for  an 
antiual  record,  as  it  faroishes  a  series  of  reference  notes  for  those  espe- 
cially interested  in  the  study  of  astronomy,  and  at  the  same  time  a  con- 
densed review  for  the  general  reader. 

The  writer  has  made  free  use  of  reviews  and  abstracts  which  have 
appeared  in  the  Bulletin  Astronomique,  the  Observatory,  Nature,  the 
Atheuffium,  and  other  periodicals. 

COSMOGONY. 

Dr.  Carl  Braun,  3.  J.,  formerly  director  of  the  Kalocsa  ObsArvatoty, 
Las  collected  in  a  tMwk  of  167  pages  a  series  of  essays,  first  published 
in  the  Oatholic  periodical  !fatur  und  Offenbaraug  iii  1885-'86,  in  which 
be  enters  into  a  scientific  discussion  of  the  evoltitien  of  the  universe, 
more  particularly  the  formation  of  the  sun  and  planets.  His  theory 
demands  a  structureless,  niutiouleas,  tenuous  nebula,  its  particles  en- 
dowed with  gravity  and  atomic  repulsion.  Such  a  nebula,  if  perfectly 
homogeneous,  should  give  birth  to  one  portentous  solitary  suu.  But, 
in  point  of  fact,  it  would  possess  innamerable,  almost  imperceptible, 
local  irregularities,  which,  tbrmiug  so  many  centei'sofattractiou,  would 
eventually  lead  to  the  breaking  up  of  the  nebula  into  a  vast  multitude 
of  separate  fragments.  On  one  of  these,  the  destined  progenitor  of  the 
solar  system,  we  are  asked  to  concentrate  our  atteution.  The  manner 
of  its  development  is,  however,  a  wi<k4y  different  one  ftvm  that  traced 
by  Laplace,  who  assumed  the  needful  rotation  and  left  the  rest  to  work 
itself  oat  spontaneously.  Dr.  Braun,  on  the  other  hand,  assumes  less 
tobeginwith,  but  invokes  adventitious  aid  in  emergencies.  He  ascribes 
the  rotation  of  the  original  solar  nebula  to  the  impact  of  masses  drawn 
in  from  the  depths  of  space,  comet-like  projectiles,  endowed  with  energy 
external  to  the  system.    These  masses  would  aflect  the  outet-  shell  con- 
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alitutiiie  the  oebula  more  than  tbey  would  tlie  iuuer,  and  the  result  is 
aiiciitral  con  dentation  surrounded  by  an  ellipsoidal  atmosphere  revolr- 
iiig  iritb  inureaHinj;  velocity  as  we  proceed  outwards  from  tbe  center. 
Instead  of  supposiug  that  tbe  planets  are  formwl  Trom  rings  detached 
from  tbis  nebula  by  over  spinning,  Brauu  asaumes  tbat  tbeir  formation 
is  determined  simply  by  centers  of  condensation  wbich  existed  in  tbe 
n<>bnla  itself.  These  formations  have  commenced  at  distances  from  the 
central  nucleus  much  greater  than  the  present  distances  of  tbe  planete, 
aud  tbe  immediate  result  is  an  approach  to  the  sun  within  a  distance 
at  wbich  its  attraction  is  balanced  by  the  outwanl  gaseous  pressure  and 
the  centrifugal  force.  Tbe  incipient  planet,  animated  with  the  greater 
angnlar  velocity  of  tbe  stratum  to  which  it  ori)^naIly  belonged,  revolves 
now  at  a  rate  slightly  8U|>erior  to  tbat  of  tbe  new  medium  in  which  it 
finds  itself.  Hence  the  possibility  of  its  sweeping  up  and  annexing 
fresh  matter  as  it  proceeils  along  tbe  coils  of  its  narrowing  orbit,  outil 
a  point  is  reached  when  the  planet,  or  even  sun,  has  drawn  in  alt  the 
matter  which  stood  in  its  way,  aud  gravity  alone  exactly  balances  cen- 
trifugal force.  Tbe  planet  then  revolves  in  an  orbit  sensibly  tlie  same 
as  at  present. 

As  the  planet  in  approaching  the  sun  has  encountered  strata  of  in- 
creasing density,  so  tbat  the  tangential  resistance  on  the  side  towards 
tbe  sun  has  always  l>een  greater  than  on  the  opposite  side,  it  is  easy  to 
see  that  a  planetary  or  "  direct  **  rotation  must  be  set  up  in  the  direction 
of  revolution.  In  order  to  explain  tbe  rotation  of  Neptnue,  which  is 
probably,  like  its  satellite,  retrograde,  it  is  necessary  to  suppose  tbat 
tbe  birth  of  the  planet  was  preceded  by  the  formation  of  a  ring,  while 
Uranus  is  regarded  as  a  >' limiting  instance"  between  the  annnlarand 
the  nuclear  metbotls  of  generation. 

Ingenious  explanations  are  derived  for  the  rapid  motion  of  Pbobos, 
the  iuuer  satellite  of  Mars,  for  the  swifter  rotation  of  tbe  larger  planets, 
and  for  the  increase  in  their  density  aud  decrease  in  their  mags  as  we 
ajiproacb  the  snn.  Mars  is  an  exception;  but  there  are  reasons  for 
thinking  it  of  later  formation,  so  that  when  it  came  into  existence  tbe 
space  allotted  for  its  growth  was  already  greatly  exhausted,  owing 
chiefly  to  tbe  powerful  attraction  of  Jupiter. 

While  many  of  Father  Braun's  conclusions  will  uot  lie  accepted  by 
cosuiogouists,  bis  work  forms  an  able  contribution  to  the  subject.  Its 
ap]>earaiice  may  be  said  to  mark  the  definite  abaudonment  by  sound 
thinkers  of  the  annular  method  of  planet  and  satellite  formation,  aud 
gradually  it  is  becoming  clear  that  "  while  tbe  various  members  of  the 
solar  family  owned  unquestionabty  a  common  origin,  they  can  scarcely 
be  said  to  have  had  a  common  history." 

Janssen  delivered  an  interesting  discourse  bearing  npon  the  stune  sub- 
ject at  Paris,  October  25,  1887— "The  age  of  the  stars,"  in  which  he 
reviewed  the  steps  leading  us  to  the  belief  that  each  star  mnst  have  a 
beginning,  a  period  of  activity,  a  decliue,  and  au  end ;  and  he  points 
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oat  tbat  apOD  the  by potbesu  that  stent  of  bigher  temperature  will  last 
loDger  tbiiD  Stan  of  lower,  we  most  eonclade,  from  the  testiinonj  of  the 
Bpectmscope,  Ihat  8iriiu,  Vega,  aiid  the  greater  DDmber  of  the  stars 
visible  to  the  naked  eye  are  io  their  yoatb,  while  Aldebarau,  Arctams, 
antl  oiir  own  suu  have  long  siuce  passed  their  period  of  greatest  activilj. 

NEBUI-K  AKD  STAB-CLl'STEBS. 

Dr.  Dreyer's  uew  general  catalt^ae  of  nebnlte  and  clusters  of  stars  ia 
essentially  a  new  edition  of  Sir  John  Hentcbers  catalogue,  reviited,  cor* 
recteU,  and  brought  dowu  to  December,  1S87.  It  therefore  foruiB  a  com- 
plete list  of  all  known  nebulfe,and  is  of  the  greatest  v^ue  to  observers. 
Berechel's  General  Catalogue  was  published  in  1864  and  contained  5,07!) 
objects.  D'Arrest's  work,  published  three  years  later,  gave  the  means 
of  oorrecliug  mauy  of  the  errors  in  the  earlier  observations,  aud  iu  1876 
Dr.  Dreyer  compiled  a  supplement  (torn  the  material  at  that  time  avail- 
able. Recent  discoveries  have  given  rise  to  a  deinaod  for  a  second  sup- 
plement which  has  beeu  wisely  met  by  recasting  tbe  whole  work.  TThe 
piesent  caUilogue  contains  7,840  objects,  the  positions  being  givmi  io 
right  ascension  to  seconds  of  time  and  in  declioatioo  to  tenths  of  a  niiu- 
oto  of  arc  Tbe  epoch  of  the  first  general  catalogue  and  of  D'Arrest's 
final  |>08itious — 1860— has  beeu  retained ;  precessions  are  given  for  1880. 
There  is  an  index  to  published  figures  of  Debulte  and  clusters,  aud  an 
apiwndix  giving  the  places  of  new  nebulie  published  too  late  to  be  iu- 
coriKtrated  in  the  catalogue  itself.  Further  additions  in  numbers  or  iu 
accuracy  of  positions  might,  perhaps,  now  be  made  from  the  recently 
published  lists  of  Bigourdan,  von  Engelhardt,  Oiuzel,  Stone,  and  Swift. 

The  largest  refractor  devoted  almost  exclusively  to  the  observation  of 
nebula  is  the  2ti-inch  equatorial  of  the  Leauder  McCormick  Observatory. 
Pi'ofessor  Stone's  object  is  to  obtain  as  accurate  positions  as  possible 
and  thus  to  establish  the  means  of  detecting  the  proper  motio'n  of  these 
objects  if  any  exists.  His  working  list  embraces  all  uebnlm  north  of 
—30°  which  are  as  bright  as  the  fourteenth  magnitude. 

Dr.  Dreyer  has  snbmitte«I  to  a  rigid  examination  all  reported  cases 
of  variability  or  proper  motion  in  nebulie,  aud  concludes  that  iu  not 
one  case  can  either  be  considered  as  well  established.  It  seems  that 
tbe  only  well-authenticated  changes  are  changes  of  brightness  only, 
while  we  so  far  do  uot  possess  any  clear  evidence  of  change  of  form  or 
change  of  place. 

Deteetiono/newnebuUebg photograph!/.— VrofesMV  Pickering  in  order 
to  test  the  efficacy  of  photography  in  the  discovery  of  new  nebutm  has 
compared  the  numberof  nebulie  shown  in  a  series  of  photographs  of 
tbe  regions  about  the  great  uebniEe  in  Oriou  with  the  number  in  the 
same  region  giveu  by  Dreyer's  catalogue.  The  inatrument  employed 
was  tbe  Bache  telescope,  which  has  a  photographic  doublet  with  an 
aperture  of  8  inches  and  focal  length  of  44  inches.  Each  plate  covered 
a  region  10  degrees  square,  the  great  nebulie  being  »l)oui  the  center; 
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the  definitioD  was  good  in  a  central  circular  area  about  7  degrees  in 
diameter.  Fourteeu  of  the  objects  pbotograpfaeil  are  contained  in 
Dreyer^s  catiklogae;  four  in  tbe  catalogue  are  not  photographed;  tvelve 
that  are  photographed  are  not  iti  the  catalogue.  Profesaor  Pickeriog 
concludes  that  in  carrying  out  tbe  same  proportion  we  might  expect 
to  diijcover  four  or  five  thousand  snch  objects  by  ))botograQbiug  the 
whole  sliy;  but,  he  adds,  "there  is  one  consideration  that  may  aerioasly 
modify  this  conclusion.  The  successive  impiovementa  in  photography 
have  continually  iucreased  tbe  limits  of  the  nebula  in  Orion.  These 
plates  show  that  it  not  only  includes  tbe  sword-handle,  c,  i,  and  e,  but 
a  long  nebulosity  extends  south  Iroui  C,  others  surround  this  star,  while 
others,  both  north  and  south,  indicate  that  perhaps  the  next  increase 
in  sensitiTeness  of  our  plates  will  join  them  all  in  a  vast  nebula  many 
degrees  in  length." 

Herr  von  Oothard  has  obtained  extraordinary  results  with  a  10-inch 
reflector.  His  photographs,  though  small,  show  a  great  richness  of  de- 
tail; several  of  them  are  reproduced  in  an  article  by  Dr.  Vogel,  in  No. 
2854  of  the  Kachrichteu.  The  photographs  of  clusters  Dr.  Vogel  was 
able  to  enlarge  without  great  difficulty,  bat  for  the  ucbutie  it  was  neces- 
sary to  resort  to  drawings;  among  the  latter  the  reproduction  of  a 
photograph  of  the  st)iral  nebula  in  Canes  Veiiatici  is  particularly  inter> 
esting. 

The  Ring  Nebula  in  Lyra, — Professor  Holden  reports  that  nearly  all 
the  nebulae  examined  with  the  3G  iuch  Lick  telescope  show  a  maltitude 
of  new  details  of  structare.  In  the  King  Kebula  in  Lyra,  for  example, 
Lasselt's  4-foot  retiector  and  the  Washington  26<iuch  refractor  show 
thirteen  stars  in  an  oval  outside  the  ring,  and  only  one  star  within  it, 
while  the  Lick  glass  shows  twelve  stars  within  the  ring  or  projected  ou 
it,  and  renders  it  obvious  that  the  nebula  consists  of  a  series  of  ovals 
or  ellipses — first  the  ring  of  stars,  then  tbe  outer  and  inner  edges  of  the 
nebulosity;  next  a  ring  of  laint  stars  round  tbe  edges  of  the  inner  ring, 
and  last  a  miiDber  of  stars  situated  ou  the  various  parts  of  the  nebu- 
losity and  outer  oval. 

Mr.  Roberts'  photographs  of  the  Bing  Nebula  in  Lyra,  tbe  Oreut 
Nebula  in  Andromeda,  and  others,  also  require  special  mention. 

The  Great  Nebula  in  Vritm. — In  the  spectrum  of  this  nebula,  Dr.  Cope- 
land  has  observed  a  new  line  apparently  identical  with  Dj,  wave-length 
5tj7.4.  The  occurrence  of  this  line  in  tbe  spectrum  of  a  uebala  is  of 
great  interest  as  affonliug  another  connecting  link  between  gaseous 
nebulie  and  the  sun  and  stars  with  bright-line  si>ectra,  especially  with 
that  remarkable  cIhss  of  stars,  of  which  tbe  first  examples  were  de> 
tected  by  Wolf  aud  Kayet  in  tbe  constellation  Cygous. 

The  Pleiades. — The  initial  volume  of  publications  of  tbe  Yale  Observa- 
tory is  a  valuable  memoir  by  Dr.  W.  L.  SIkin  on  tbe  positions  of  the 
principal  stars  in  the  Pleiades  as  determined  with  the  new  Yale  beliom- 
eter,  and  it  is,  we  believe,  the  first'faeliometer  work  done  in  this  coon- 
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try.  Dr.  Elktn  has  taken  in  all  tbe  stars  in  tbe  Dtircbmasteraog  down 
to  9.2  maguitade,  which  may  reasoBably  be  said  to  fall  withia  tbe  group, 
and  in  so  doing  he  has  rejected  one  of  the  stars  used  by  Bessel  in  bis 
celebrated  work  with  tlie  Eonigsberg  heliometer  as  too  faiut  for  accu- 
rate meaBiirement,  but  he  has  added  seventeen  stars  to  Bessel's  list  of 
fifty -three,  so  that  he  has  taken  sixty-nine  stars  in  all.  Two  practically 
independent  methods  of  measurement  were  adoptetl.  Tbe  first  plan 
was  to  measure  the  distance  of  each  star  of  the  group  from  each  one  of 
four  reference  stars  situated  so  as  to  form  a  qaadrilateral  symmetrically 
placed  about  the  group;  tbe  position  of  each  star  thus  depended  ou 
measures  of  distance  alone.  The  second  plan  was  to  measure  the  posi- 
tion-angle and  distance  of  each  star  from  i  Taiiri  or  Alcyoue,  the  cen- 
tral star  of  the  group.  The  work  on  tbe  quailrilateral  plan  was  com- 
menced iu  Harcb,  1^,  and  lasted  to  December — the  measures  from  tj 
Taari  oocnpied  the  first  three  and  last  four  months  of  1885,  the  mean 
ei>och  of  the  second  triangulation  falling  about  a  year  later  than  that 
of  the  firsL  Dr.  Elkin  gives  a  brief  description  of  tbe  iuatrumeut  with 
his  method  of  using  it,  and  this  is  followed  by  a  determination  of  the 
instrumental  coustants  and  by  the  observations  in  detail.  The  defini- 
tive results  are  then  critically  compared  with  Bcsael's  heliometer  work 
and  with  tbe  filar  micrometer  measures  of  Wolf  at  Paris  and  Frltchard 
at  Oxford.  Tbe  comparison  with  the  Koiiigaborg  observations  shows 
that  for  the  six  largest  stars  there  is  a  striking  community  of  mo- 
tion, both  la  direction  and  in  amount,  and  it  is  remarkable  that  this 
general  direction  of  drift  is  very  similar  to  the  reversed  absolute  motion 
of  Alcyone  as  given  by  Newcomb.  Dr.  Elkin  thinks  the  coincidence  is 
sofiicientiy  close  for  two  of  tbe  stars  at  least,  and  possibly  for  the  other 
four,  to  warrant  the  conclusion  that  they  are  only  optically  members  of 
the  group.  Of  the  remaining  twenty-six  of  the  thirty-two  stars  show- 
ing some  displacement  since  ISIO,  the  epoch  of  Bessel's  catalogue,  the 
distribntion  of  tbe  direction  of  motion  is  by  no  means  equable,  six  stars 
only  having  an  easterly  motion,  while  twenty  move  towards  tbe  west, 
and  here  too  there  seems  to  be  a  tendency  to  community  of  drift  iu  cer- 
tain groups  iu  the  same  part  of  tbe  cluster. 

"The  general  character  of  tbe  internal  motions  of  tbe  group  appears 
to  be  thus  extremely  minute.  If  for  the  six  stars  mentioned  as  with 
more  or  less  probability  not  belonging  to  the  group  this  proves  to  be 
the  case,  there  are  but  five  stars  for  which  the  displacement  amounts  to 
over  one  second  in  forty-five  years.  The  bright  stars  especially  seem 
to  form  an  almost  rigid  system,  as  fur  only  one  is  there  really  much  evi- 
dence of  motion,  and  in  this  case  (star  b)  the  total  amount  is  barely  one 
second  per  century.  "The  hopes  of  obtaining  any  clew  to  the  internal 
mechanism  of  this  cluster  seem  therefore  not  likely  to  be  realized  in  an 
immediate  future." 

Professor  Hall  has  measured  with  the  26  inch  Washington  refractor 

the  positions  of  sixty-three  small* stars  in  the  group  relatively  to  the 
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tlie  definitioD  was  good  in  a  oeiitriil  circular  area  aboat  7  degrees  ia 
diameter.  Fourteen  of  the  objects  pliotogra[)bed  are  contained  in 
Dreyer's  catalogue ;  foor  in  the  catalogue  are  not  |>hotograplied ;  tvelve 
tbat  are  pbotograplied  are  not  in  tbe  catalogue.  Professor  Pickering 
concludes  tbat  in  carrying  out  the  same  proportion  we  tnigbc  ex))ect 
to  discover  four  or  five  thousand  such  objects  by  photographing  the 
whole  sky ;  but,  he  adds,  '*  tbei-e  is  one  consideration  that  may  seriously 
modify  this  conclusion.  The  successive  improvements  m  photography 
bare  continually  increased  the  limits  of  tbe  nebula  iti  Orion.  These 
plates  show  that  it  not  only  includes  the  sword-haodle,  c,  t,  and  0,  but 
a  long  nebulosity  extends  south  troiii  Q,  others  surround  this  star,  while 
others,  both  north  and  south,  indicate  that  ])erhap8  the  next  Increase 
in  sensitiTCDess  of  oar  plates  will  joiu  them  all  in  a  vast  nebula  many 
degrees  iu  length." 

Herr  von  Gotbard  has  obtained  extraordinary  results  with  a  lOineh 
reflector.  His  photographs,  though  small,  show  a  great  richness  of  de- 
tail; several  of  them  are  reproduced  in  an  article  by  Dr.  Vogel,  iu  No. 
2851  of  tbe  Nacbrichteu.  The  photographs  of  clusters  Dr.  Vogel  was 
able  to  enlarge  without  great  difliculty,  but  for  theuubul^eit  was  neces- 
sary to  resort  to  drawings;  among  the  latter  tbe  reproduction  of  a 
photograph  of  the  spiral  nebula  in  Gaue»  Vuuatiei  is  partientarly  inter- 
esting. 

The  Ring  Nebula  in  Lyra. — Professor  Holden  reports  that  nearly  all 
the  nebulse  examined  with  the  3C  iueh  Lick  telescope  show  a  multitude 
of  new  details  of  structure.  In  tbe  King  Nebula  in  Lyra,  for  example, 
Lassell's  4'foot  redector  and  the  Washington  ^6-iDCh  refractor  show 
thirteen  stars  in  an  oval  outside  the  ring,  and  only  one  star  within  it^ 
while  the  Lick  glass  shows  twelve  stars  within  the  ring  or  project«d  on 
it,  and  renders  it  obvious  tbat  the  nebula  consists  of  a  series  of  ovals 
or  ellipses — first  the  ring  of  stars,  then  the  outer  and  inner  edges  of  the 
nebulosity;,  next  a  ring  of  faint  stars  round  tbe  edges  of  the  inner  ring, 
and  last  a  number  of  stars  situated  on  the  various  parts  of  the  nebu- 
losity and  outer  oval. 

Mr.  Roberts'  photographs  of  tbe  Bing  Nebnia  in  Lyra,  the  Great 
Nebula  in  Andromeda,  and  others,  also  require  special  mention. 

The  Great  Nebula  in  Orion. — In  the  s|>ectrum  of  this  nebula,  Dr.  Cope- 
land  has  observed  a  new  Hue  apparently  identical  with  Ds,  wave-length 
d87.4.  Tbe  occurrence  of  this  line  iu  the  spectrum  of  a  nebula  is  of 
great  interest  as  affording  another  connecting  link  between  caseous 
nebulic  and  the  sun  and  stars  with  brigbtline  spectra,  especially  with 
that  remarkable  class  of  stars,  of  which  the  first  examples  were  de- 
tected by  Wolf  and  Uayet  in  the  constellation  (Jygnus. 

The  Pleiades. — The  initial  volumeof  publications  of  the  Yale  Observa- 
tory is  a  valuable  memoir  by  Dr.  W.  L.  Elkin  on  the  positions  of  tbe 
principal  stars  iu  the  Pleiades  as  determined  with  tbe  new  Yale  heliom- 
eter,  and  it  is,  we  believe,  tbe  firsfheliometer  work  done  in  this  coun- 


ASTBOMOUY.  129 

try.  Dr.  Elkin  has  taken  in  all  tbe  stars  in  the  DurcbmnBteruDg  down 
to  9.2  magnitude,  wtiictt  may  reasonably  be  said  to  fall  witbia  tbe  group, 
and  in  so  doing  he  bas  rejected  one  of  tbe  stars  used  by  Bessel  iu  bis 
celebrated  work  with  tbe  Kdnigsberg  beliometer  as  too  faint  for  accu- 
rate measurement,  but  be  has  added  seventeen  stars  to  Beseel's  list  of 
fifty-three,  so  that  be  has  taken  sixty-nine  stars  in  all.  Two  practically 
independent  methods  of  measurement  were  adopted.  Tbe  tirst  plan 
was  to  measure  the  distance  of  each  star  of  the  group  from  each  one  of 
four  reference  stars  situated  so  as  to  form  a  quadrilateral  symmetrically 
placed  abont  tbe  group;  the  position  of  each  star  thus  depeuded  on 
measures  of  distance  alone.  Tbe  second  plan  was  to  measure  tbe  posi- 
tion-angle and  distance  of  each  star  from  jj  Taiiri  or  Alcyone,  tbe  cen- 
tral star  of  the  group.  Tbe  work  ou  the  quailrilateral  plan  was  com- 
menced in  March,  18S4,  and  lasted  to  December — the  measures  from  ^ 
Tanri  occupied  the  first  three  aud  last  fonr  months  of  1885,  the  mean 
ei>och  of  the  second  triangalatiou  falling  about  a  year  later  than  that 
of  the  first.  Dr.  Elkin  gives  a  brief  description  of  the  instrument  with 
his  method  of  using  it,  and  this  is  followed  by  a  determination  of  the 
instrumental  constants  and  by  the  observations  in  detail.  The  detlui- 
tive  results  are  then  critically  compared  with  Bcssel's  beliometer  work 
and  with  the  filar  micrometermeasuresof  Wolf  atTaris  aud  Pritchard 
at  Oxford.  Tbe  comparison  with  tbe  Konigsberg  observations  shows 
that  for  tbe  six  largest  stars  there  is  a  striking  community  of  mo- 
tion, both  in  direction  and  in  amount,  and  it  is  remarkable  that  this 
general  direction  of  drift  is  very  similar  to  the  reversed  absolute  motion 
of  Alcyone  as  given  by  Newcomb.  Dr.  Glkin  thinks  the  coincidence  is 
BnfiicieDtly  close  for  two  of  tbe  stars  at  least,  and  possibly  for  the  other 
fonr,  to  warrant  the  conclusion  that  they  are  only  optically  members  of 
the  group.  Of  the  remaining  twenty-six  of  tbe  thirty-two  stars  show- 
ing some  displacement  since  ISIO,  the  epoch  of  Bessel's  catalogue,  the 
distribution  of  tbe  direction  of  motion  is  by  no  means  equable,  six  stars 
only  having  au  easterly  motion,  while  twenty  move  towards  tbe  west, 
and  here  too  there  seems  to  be  a  tendency  to  community  of  drift  in  cer- 
tain groups  in  the  same  part  of  the  cluster, 

"The  general  character  of  the  internal  motions  of  the  gronp  appears 
to  be  thus  extremely  minute.  If  for  tbe  six  stars  mentioned  as  with 
more  or  less  probability  not  belonging  to  tbe  group  this  proves  to  be 
the  case,  there  are  but  five  stars  for  which  the  displacement  amounts  to 
over  one  second  iu  forty-five  years.  The  bright  stars  especially  seem 
to  form  an  almost  rigid  system,  as  for  only  one  is  there  really  much  evi- 
dence of  motion,  and  in  this  case  (star  b]  tbe  total  amount  is  barely  oue 
second  per  century.  "The  hopes  of  obtaining  any  clew  to  the  internal 
mechanism  of  this  cluster  seem  therefore  not  likely  to  be  realized  in  an 
immediate  future," 

Professor  Hall  has  measured  with  the  26  iiicJi  Washington  refractor 

the  iwsitions  of  sixty-three  small* stars  in  the  group  relatively  to  tbe 

H.  Mis.  142 9  ,       .Cooolc 


130  KECORD  OP  SCIENCE   FOR  1887   AND   1888. 

brighter  stars  determined  by  Beasel  and  EHiin,  tbas  ftiroiBbiog  farther 
data  for  testing  in  the  future  any  movement  that  may  be  goiug  on  in 
the  system. 

Since  the  discovery  of  the  nebula  in  the  Pleiades  aronnd  the  star 
Maia,  the  Henrys  have  been  at  work  perfecting  their  apparatus,  and 
upon  repeating  their  examination  of  the  Pleiades  with  an  exposure  of 
four  hours,  and  very  sensitive  plates,  they  have  defined  with  considera- 
ble detail  a  great  majis  of  cosmic  matter  covering  a  large  part  of  the 
group.  The  most  interesting  detail  is  a  straight  nebulons  filament  35' 
to  40'  long  and  only  3"  to  i"  wide  projecting  from  the  main  mass  in  an 
east  and  west  direction.  This  filament  passes  over  seven  stars,  which 
it  seems  to  couneot  like  beads  on  a  string;  a  Blight  change  in  direction 
takes  place  where  it  meets  the  largest  star.  The  plate  contains  nearly 
twice  as  many  stars  as  the  first  plate — about  2,000  down  to  the  eight- 
eenth magnitude. 

Excellent  photographs  of  the  Pleiades  have  also  been  taken  by  M^ 
Roberts  near  Liverpool  with  an  18-inch  silvered-glass  reflector. 

ASTRONOMICAL  CONSTANTS. 

Constant  ofprecetaion, — Dr.  Lndwig  Struve  has  deduced  a  new  valne 
of  the  constant  of  precession  and  the  motion  of  the  solar  system  in  space 
from  an  elaborate  comparison  of  recent  Pnlkowa  catalogues  with  Brad- 
ley's observations  as  reduced  by  Auwers,  thus  obtaining  an  interval  of 
a  century — 1755.0  to  1855.0— for  the  determination  of  proper  motions. 
These  proper  motions,  computed  with  O.  Struve's  precession  constant 
(of  1841),  were  affected  by  the  apparent  displacement  due  to  the  motion 
of  the  solar  system  in  space  and  by  the  error  of  the  assumed  precession 
constant. 

They  thus  fnmisbeil  a  means  of  determining  these  two  quantities. 
After  rejecting  seven  stars  which  seem  to  be  exceptionally  near  us,  the 
remaining  2,500  are  divided  into  120  groups,  forming  240  equations  of 
condition  to  be  solved  by  least  squares  for  the  determination  of  the  five 
unknowns,  the  coordinates  X,  T,  Z  of  the  sun's  "goal"  (or  point  in 
space  towards  which  the  sun  is  traveling,  to  adopt  the  term  introduced 
by  Professor  Newton)  and  the  corrections  Am  and  An  to  Bessel's  con- 
stauts.  The  following  table  shows  the  resulting  value  of  the  lani-solnr 
precession  compared  with  that  of  previous  calculators: 

Besael 50.  "3(535       Bolte 50.  "3584 

O.Strnv6....50.  3798        Bolte 50.  3570 

NjT(in SO.  3«9        Boltfl 50.  3(121 

Dreyer 50.  3830        L.  Struve 50.  3514 

At  the  end  of  the  paper  the  author  treats  of  the  planetary  precession 
and  the  secular  variation,  and  gives  a  list  of  stars  whose  proper  mo- 
tions as  found  by  him  differ  from  those  deduced  byAuwersfVom  Green- 
wich and  Berlin  observations.  Tbo  results  obtained  for  the  motion  of 
the  solar  system  are  quoted  elsewhere  in  this  reporL 
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Constant  of  aberration. — Herr  KUstner  of  the  B«rliD  Obaervatory  has 
made  a  ds  term  i  nation  of  the  constant  of  abeiratioD  with  a  4^  inch 
broken-back,  universal  iustruincnt,  employing  what  is  commonly  known 
in  this  country  as  Talcott's  method,  nia  result  ia  a  correction  of —0". 132 
to  Strave'a  constant  of  abermtiou  with  tlie  small  probable  error  of 
:tO".011.  A  further  exhaustive  discussion  of  the  observations  has  led 
the  anthor  to  conclude  that  the  latitude  of  his  instrument  in  the  spring 
of  1S84  was  0".204±0".02l  ereatcr  than  in  the  spring  of  1885— ira- 
portant  evidence  apOn  tbo  mooted  question  of  the  variability  of  ter- 
restrial latitudes. 

Professor  Hall  has  recently  reduced  a  series  of  observations  of  a 
LyriB  made  with  the  prime  veitical  instrument  at  the  U.  S.  Naval  Ob- 
servatory between  the  years  1862  and  1867.  These  observations  had 
been  designed  to  give  corrections  to  the  assumed  values  of  t  he  constants 
of  nutation  and  aberration,  and  an  absolute  determination  of  the  paral- 
lax of  the  star.  The  series  was  not  continued  for  a  sufBcient  period  for 
the  first  purpose,  and  a  preliminary  examination  having  shown  that  a 
negative  parallax  would  result,  the  work  has  been  set  aside  till  the 
present  time.  The  mean  resulting  parallax  from  the  436  observations 
is  3=— 0".079±0".0134,  and  the  constant  of  aberration  =20".450C± 
0".0l42. 

On  account  of  the  uncertainty  in  the  parallax,  Professor  Hall  has  in- 
trodnced  a  parallax  of  -\-0"A5,  about  the  mean  value  indicated  by  nu- 
merous observations  of  this  star,  and  ho  then  obtains  a  constant  of 
aberration  =20".4542±0".014l.  To  this  result  he  gives  the  preference 
anddetluccs  for  the  solar  parallax  8".810::L0".0062,  adopting  Hansen's 
value  of  the  mean  anomaly  of  the  cartb  and  eccentricity,  Clarke's  value 
for  the  equatorial  radius  of  the  earth,  and  Micbelsou  and  Newcomb's 
determination  of  the  velocity  of  light,  18C,325  miles  per  second. 

Herr  NyrSii  has  found  in  a  discussion  of  the  Pulkowa  observations 
of  the  difl'erenco  of  right  ascensioii  between  Polaris  and  its  companion, 
evidence  to  conllnu  the  hypothesis,  upon  which  determinations  of  the 
aberration  constant  rest,  that  the  velocity  of  light  is  independent  of 
the  state  whether  of  motion  or  rest  of  the  luminous  body. 

On  the  other  hand  the  ex|>eriments  of  Michelsou  and  Morley  seem  to 
throw  some  doubt  njion  Fresnel's  hypotheses  that  the  ether  is  at  rest 
except  iu  transparent  media,  and  that  there  it  participates  in  the  motion 

of  translation  in  the  ratio     ^    ,  n  being  the  index  of  refraction. 

Loewy's  metho<1  of  determining  the  constant  of  aberration  from  differ- 
ential measurements  of  the  changes  iu  the  distances  of  suitably-choacu 
pairs  of  stars  is  to  be  t«ste<l  at  the  Paris  Observatory  with  an  equatorial 
coadS,  anil  l^-  Professor  (Joinstock  at  the  Washburn  Observatory  with 
suitable  apparatus  fitted  to  the  6-inch  equatorial.  The  method  is  essen- 
tially to  bring  the  two  stars,  which  may  be,  say,  90  degrees  apart  in  the 
sky,  into  the  field  of  uii  equatorial  by  reflection  from  the  surfaces  of  a 
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brighter  stars  determined  by  Bessel  and  Elkin,  tbaa  furnishing  farther 
data  for  testing  io  the  future  any  movement  that  may  be  going  on  in 
the  Byscem. 

Since  the  discovery  of  the  nebnia  in  the  Pleiades  aronod  the  Btar 
Maia,  tbe  Henrys  have  been  at  work  perfecting  tbeir  apparatus,  and 
upon  repeating  their  examination  of  tbe  Pleiades  with  an  exposure  of 
four  boors,  and  very  sensitive  plates,  they  have  defined  with  considera- 
ble detail  a  great  mass  of  cosmic  matter  covering  a  large  part  of  the 
group.  The  most  interesting  detail  is  a  straight  nebulous  filament  35' 
to  40'  long  and  only  3"  to  4"  wide  projecting  from  tbe  main  mass  in  an 
east  and  west  direction.  This  filament  passes  over  seven  stars,  which 
it  seems  to  conneot  tike  beads  on  a  string;  a  slight  change  in  direction 
takes  place  where  it  meets  the  largest  star.  The  plate  contains  nearly 
twice  as  many  stars  as  tbe  first  plate — aboat  2,000  down  to  the  eight- 
eenth magnitude. 

Excellent  photographs  of  the  Pleiades  have  also  been  taken  by  Mr* 
Roberts  near  Liverpool  with  an  18-iuch  silvered-glass  reflector. 

ASTBONOHIGAL  CONSTANTS. 

Constant  of  preeetaion. — Dr.  Ludwig  Struve  has  deduced  a  new  value 
of  the  constant  of  precession  and  the  motion  of  the  solar  system  in  space 
from  an  elaborate  comparison  of  recent  Pulkowa  catalogues  with  Brad- 
ley's observations  as  rednced  by  Auwers,  thus  obtaining  an  interval  of 
a  century — 1755.0  to  1855.0— for  tbe  determination  of  proper  motions. 
These  proper  motions,  computed  with  O.  Struve's  precession  constant 
(of  1841),  were  affected  by  tbe  apparent  displacement  dne  to  tbe  motion 
of  the  solar  system  in  space  and  by  the  error  of  the  assumed  precession 
constant. 

They  thus  furnished  a  means  of  determining  these  two  quantities. 
After  rejecting  seven  stars  which  seem  to  be  exceptionally  near  us,  tbe 
remaining  2,509  are  divided  into  120  gronps,  forming  240  equations  of 
condition  to  be  solved  by  least  squares  for  the  determination  of  the  five 
aiiknowus,  the  co-ordinates  X,  Y,  Z  of  the  sun's  "goal"  (or  point  in 
space  towards  which  the  sun  is  traveling,  to  adopt  tbe  term  introduced 
by  Professor  Newton)  and  the  corrections  Am  and  An  to  Bessel's  con- 
stants. Tbe  following  table  shows  the  resulting  value  of  the  luni-solur 
precession  compared  with  that  of  previous  calculators: 

Beasol 50.  "3^5  Boito 50.  "3584 

O,  SlrovB  ....50.  379a  Bolte 50.  3570 

NjT(in 50.  3269  Bolto 50.  3021 

Drsycr 50.  3820  L.  Strove 60.  35U 

At  the  cud  of  the  paper  tbe  author  treats  of  the  planetary  precession 
and  the  secular  variation,  and  gives  a  list  of  stars  whose  proper  mo- 
tions as  found  by  bim  differ  from  those  deduced  by  Anwers  from  Green- 
wich and  Berlin  observations.  The  results  obtained  for  the  motion  of 
the  solar  system  are  quoted  elsewhere  in  this  reporL 

/.Otitic 


ASTBONOMY.  131 

Constant  of  aberration. — Heir  Kilstner  of  the  Berlin  Obflerratory  has 
made  a  daterinination  of  the  constant  of  aberratioD  with  a  i^  inch 
broken-back,  universal  instrument,  employing  what  is  commonly  known 
in  this  country  as  Talcott's  method.  Hia  result  ia  a  correction  of  — 0".132 
to  Struve's  constant  of  aberration  with  tlie  small  probable  error  of 
4:0".011.  A  further  exhanetive  discniision  of  the  observations  has  led 
tho  author  to  conclude  that  the  latitude  of  his  instmmeDt  in  the  spring 
of  18»4  was  O".204±O".02l  greater  than  in  the  spring  of  1885— im- 
portant evidence  upon  the  mooted  qnextion  of  the  variability  of  ter- 
restrial latitudes. 

Professor  Hall  has  recently  reduced  a  series  of  observations  of  a 
Lyrie  made  with  tho  prime  vertical  instrument  at  the  U.  8.  Naval  Ob- 
servatory between  the  years  1862  and  1867.  These  observatioue  bad 
been  designed  to  give  corrections  to  the  aesume^l  values  of  the  constants 
of  nutation  and  aberration,  and  an  absolute  determination  of  the- paral- 
lax of  the  star.  The  series  was  not  continned  for  a  sufiBcient  period  for 
the  first  purpose,  and  a  preliminary  examination  having  shown  that  a 
Degativo  parallax  would  result,  the  work  has  been  set  aside  till  the 
present  time.  The  mean  resulting  parallax  from  the  436  observations 
is  )r=-0".079±0".0134,  and  the  constant  of  aberration  =  20",4500± 
0".0l43. 

On  account  of  the  uncertainty  in  the  parallax,  Professor  Hall  has  in- 
troduced a  parallax  of  -(-0".15,  about  the  mean  value  indicated  by  nu- 
merous observations  of  this  star,  and  ho  then  obtains  a  constant  of 
aberration  =20".4542±0".014l.  To  this  result  he  gives  the  preference 
and  dctluces  for  the  solar  parallax  8".810±0".0062,  adopting  Ilansen's 
value  of  tho  mean  anomaly  of  the  earth  and  eccentricity,  Clarke's  value 
for  the  equatorial  radius  of  the  earth,  and  Michelsou  and  Newcomb'a 
det«rniination  of  the  velocit,v  of  light,  186,325  miles  per  second. 

Uerr  Nyr^it  has  found  in  a  discussion  of  tho  Pulkowa  observations 
of  the  difl'erenco  of  right  ascension  between  Polaris  and  its  companion, 
evidence  to  contlnn  tiie  hypothesis,  upon  which  determinations  of  the 
aberration  constant  rent,  that  the  velocity  of  tight  ia  independent  of 
tho  state  whether  of  motion  or  rest  of  the  luminous  body. 

On  tlio  other  liand  tho  exjtenments  of  Michelson  and  Morley  seem  to 
throw  some  doubt  upon  Fresnel'a  hypotheses  that  the  other  is  at  rest 
except  in  transparent  media,  and  that  there  it  participates  in  the  motion 

of  translation  in  tho  ratio       ,    ,  n  being  the  index  of  refraction. 

Loewy's  method  of  determining  tlie  constant  of  aberration  from  differ- 
ential measurements  of  tho  changes  in  the  distances  of  suitably -chosen 
pairs  of  stars  is  to  be  tested  at  tho  Paris  Observatory  with  an  equatorial 
coud4,  and  lij-  Professor  Oomstock  at  tho  Washburn  Observatory  with 
suitable  ap[)aratns  fitted  to  the  6-incb  equatorial.  The  method  is  essen- 
tially to  bring  the  two  stum,  which  may  be,  say,  90  degrees  apart  in  the 
Bby,  into  the  field  of  an  equatorial  by  rcllection  from  the  surfaces  of  a 
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double  mirror  at  tbe  objective :  any  cbanf^e  in  tbe  distance  between  tlie 
two  stars  can  tlien  be  measured  witli  extreme  nicety.  It  should  perliaps 
be  mentioned  tbat  Houzeaii  claimed  to  have  suggested  tbia  principle  in 
1871. 

Diurnal  nutation. — M.  yieafen,  in  applying  Folie's  formultefor  diurnal 
nutation  to  the  Greenwich  observations  of  y  Draconis,  has  found  a  posi- 
tive parallax  wbere  Main  and  Downing  obtained  a  negative  value,  and  a 
constant  ofaberrationmoreclosely  agreeing  witbtbat  generally  adopted. 
Introducing  similar  correcttous  in  HalPs  discussion  of  the  prime  verti- 
cal observations  of  a  Lyroj  has,  however,  had  no  appreciable  effect. 

STAR- CATALOGUES  AND  CHARTS. 

Parit  Catalogue. — Tbe  first  two  volumes  of  tbe  great  work  undertaken 
by  Leverrier  a  third  of  a  century  ago,  the  re  observation  of  tbe  stars  of 
Lalande^s  catalogue,  have  recently  been  published.  Tbe  first  volume  is 
tbe  first  installment  of  tbe  catalogue  proper,  viz,  stars  from  O**  to  6"  of 
right  ascension,  observed  during  the  years  1S37  to  1381;  the  second 
volume  gives  tbe  separate  observations.  Each  series  when  complete 
will  extend  to  four  volumes.  The  observations  were  made  with  the  five 
meridian  instruments  of  the  Paris  Observatory,  and  include  some  20,000 
or  30,000  observations  made  between  1837  and  1854;  tliey  bave  Uicre- 
fore  been  divided  into  three  iieriods,  1837-'63,  1854-'67,  and  186S-'81, 
aud  severally  reduced  to  the  mean  epochs  1845,  1860,  or  1875.  Obser- 
vations subsequent  to  18S1,  about  one-fourth  of  the  entire  number,  will  be 
published  separately.  The  present  section  of  tbe  catiilogue  contains 
7,245  stars,  aud  represents  about  80,000  observations  in  both  elements. 
It  gives  for  each  of  the  three  periods  tbe  number  of  observations,  the 
mean  date,  tie  right  ascension  and  north  polar  distance  reduced  to  the 
mean  epoch,  and  a  comparison  with  Lalaude.  The  precessions  for  1875 
are  also  added.  Tbe  introduction,  by  M.  Gaillot,  who  has  superin- 
tended the  reduction,  contains  a  discussion  of  the  probable  errors  of  tbe 
observations,  and  is  followed  by  a  comparison  of  the  present  catalogue 
with  Auwers'  Bradley,  and  an  important  investigation  by  M.  Bcsscrt 
of  tbe  proper  motions  of  a  large  number  of  stars,  followed  by  a  table  of 
errors  in  Labuide's  catalogue  which  the  present  and  other  catalogues 
have  brought  to  light. 

Cittannali  Zone  Catalogjte. — Professor  Porter  bas  published  the  re- 
sults of  observations  made  with  a  3-iiich  transit  instrument,  at  the  Cin- 
cinnati Observatory,  ni>on  4,050  stiirs  between  the  declinations  — W^  50' 
and  —22°  20',  during  tbe  years  1885  to  1887.  The  faintest  stars  were  of 
about  8.5  magnitude,  and  nearly  all  the  stars  weie  observed  three  times. 
Tbe  observations  were  made  in  zones,  the  telescope  being  clamped. 
The  transits  which  were  recorded  by  the  chronograph  were  generally 
taken  overflve  wii-es,  and  two  biMeclions  were  made  iu  declination  when- 
ever time  allowed.  Tbe  probable  errors  of  u  single  observation  are 
±  O'.IUS  and  ±  ],"S4.  An  ajipeiidix  gives  the  proper  /notion  of  sev- 
cnty-Dve  stars  deduced  from  a  comparison  willi  other  catalogues.         L> 
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Ihnisink  Catalogue. — Tlio  sixth  part  of  tlio  Diiiisink  oliservatiouH  is 
devoted  to  u  cataloguo  of  1,U12  stars,  betweoii  — 2'^  aud  — 23'^,deGliDU- 
tioii,  observed  witli  tbe  meridian  circle  from  1881  to  1885.  Tbe  staudanl 
stars  employed  are  those  of  tbe  Berliu  Jahrbiich,  aod  tlio  observations 
are  re<1uced  to  Aawers'  system.  Tire  aieaii  right  ascensions  aud  decli- 
nations, with  tbe  aoonal  precessions  for  the  epoch  1S85.0,  the  mean 
epoch,  and  the  number  of  observatious  arc  given. 

Pulltowa. — Volume  xii  contaius  a  catalogue  for  1865.0  of  the  principal 
stars,  to  tbe  fourth  inagnitnde — 381  in  number — as  far  as  15  degrees  souLh 
declination  deduced  from  observations  in  tbe  years  18(11-1872.  Tbe  for* 
mation  of  a  catAlogue  of  these  stars  for  tbe  epoch  1845.0  was  the  first 
piece  of  work  completed  by  this  observatory,  and  tbe  present  work  is 
thus  enbaoced  in  value  by  being  an  almost  exact  repetition  of  that  un- 
dertaken twenty  years  before. 

Auwerif  new  reduction  of  Bradley. — Tbe  third  volume  of  Auwers'  new 
reduction  of  Bradley,  which  hiis  been  live  years  in  going  through  the 
press,  was  finally  published  in  1888.  This  volume  contaius,  in  addition 
to  tbe  catalogue  proper,  tables  giving  tbe  quantities  in  tbe  reduction  to 
the  apparent  place  that  depend  upon  the  star's  position,  and  a  compar- 
ison of  Bradley's  positions,  reduced  to  IS65,  with  Berlin  aud  Greenwich 
observations  of  about  the  same  date.  Tbe  catalogue  contains  3,2fi8 
stars,  and  gives  for  each  star  the  magnitude,  right  ascension,  and  dec- 
lination for  1775.0,  corrections  to  the  Fundawienta  of  Bessels,  number  of 
observations,  epoch,  precessions  for  1755, 1810,  and  1805,  proper  mo- 
tions, references  to  Greenwich  catalogues,  and  to  double  star  cata- 
logues, where  tbe  star  was  double,  and  a  column  of  notes. 

An  important  list  of  480  stars  to  be  used  as  fundamental  stars  for 
zone  observations  between  —20'^  and  —80°  declination,  is  published 
by  Dr.  Aawers  in  tbe  Monthly  Notices  for  June,  1887. 

Dr.  C.  II.  F.  Peters  has  contributed  two  valuable  papers  to  the  third 
volume  of  tbe  Memoirs  of  tbe  National  Academy  of  Sciences ;  the  first 
is  a  critical  examination  of  all  data  bearing  on  Fhimeteed'a  twenty-two 
"missing"  stars,  for  each  of  which  a  plausible  explanation  is  found; 
and  the  second  paper  is  a  list  of  corrigenda  in  tbe  catalogues,  O.  Arp. 
S.,  Bonn  Vl,  Weisse  (1  and  2),  Kiimker,  Scbjetlernp,  Baily's  Lalande 
zones,  Yarnall,  Glasgow,  Santiago,  aud  Geneva. 

A  very  useful  index  to  stars  in  Airy'a  six  Greenwich  catalogues  not 
found  in  Flamsteed — the  work  of  Miss  Lamb — will  be  found  in  the 
fifth  volume  of  publications  of  the  Washburn  Observatory. 

Astronomiache  Oesellacka/t   Zones. — Tbe  following  notes  condensed 
from  the  reports  preseuted  at  tbe  meeting  of  the  Gesellscbaft  in  August, 
18S7,  show  the  progress  of  the  work  at  that  time: 
JToiaii,  80"-75°. — The  cecoud  volnme  of  observations  bos  becD  printi>i1,  anil  the  reduc- 

tiODH  to  1B7&.0  and  tbe  formatioo  of  tbe  catnliiKne  bavo  been  begUD. 
Dorpat,  75°-70°.— Partly  printed. 
CkTUUanui,  70<=-65'>.— Greater  part  priiitcil. 


^dbvGooglc 


134  RECORD  OF  SCIENCE  FOB  1887   AND   1888. 

Helnngfors-Gotha,  65°-5&°.— Catalogue  finiabod   to  tlie    pracetisiouB;   &'  nadj   for 

Cambridge  (Harvard),  55°-W°.— Red  (lotions  ucarly  couiiiloled. 

SoHH,  50°-40°.— Reductioufl  well  advuuced. 

Lund,  40°-a5°.— Two-thirda  redoced  to  1075.0. 

ZcJrfiR,  3[>°-30°. — Zonea  priDt«d,  and  piecceiiioiiB  for  catalogue  pitrtly  fiujehed. 

Caiubridge  (Englaud),  30°-25".— Observations  ucorl;  ooiuiilulo;  n^d^lctiou»  protcujliug 

rapidly. 
Berlin,  250-90°.— Reductions  nearly  flnisbod. 
Berlin,  20°~15°. — Reductions  nnder  way. 
Leipzig,  15°-5°.— Observations  practically  GalHhed. 
Jlhany,  5°-]". — In  press. 
Hicolaief,  +1°  .  .  .  — 2". — Observiitiona  liuishcd;  rednctions  progressing. 

Observations  of  zero  stars  for  tlie  zou(m»  —'i°  to  —33°  W  are  in 
progress  at  Leiden,  Strassburg  and  Karlsrube.  Two  of  these  zones 
bare  been  undertalien  in  the  United  States — 9°  W  to— 11°  20'  at 
Cambridge  and  — 13°  50'  to  —18°  10'  at  Washington. 

Star-eharta. — Sections  in  and  IV  of  the  Southern  DurcUniasteraug 
charts  (sheets  48,  53-63)  have  been  published,  bringing  to  a  close  that 
most  valuable  work.  Professor  Scbonfeld  has  issued  with  these  last 
nninbers  a  short  list  of  errata  detected,  which  is  rexmuted  in  No.  2831 
of  the  ITachricbten. 

A  series  of  charts  embracing  all  the  stars  visible  to  the  naked  eye — 
that  is,  down  to  about  tbe  sixth  and  oue-half  magnitude — has  been  pub- 
lished by  Mr.  Cottam,  and  has  been  very  highly  complinieuted.  There 
are  in  all  thirty-six  sheets,  the  scale  being  one-third  of  an  inch  to  one 
degree  of  a  great  circle.  Another  useful  book  of  the  same  kiud  is 
Klein's  2Tew  Star-Atlas,  which  has  appeared  in  both  English  and  Ger- 
man editions.  There  are  eighteen  maps,  containing  about  the  same 
number  of  stars  as  Mr.  Gottani's,  and  giving  also  all  the  nebutic  and 
clusters  visible  in  tclesco]>es  of  moderate  power — a  great  help  to  coiuet 
hunters. 

STELLAR  PARALLAX. 

Parallax  of  a  Tauri. — Prof.  Asaph  Ilall  has  published  in  Ko.  156  of 
the  Astronomical  Journal,  a  determination  of  the  parallax  of  a  Tauri 
from  a  series  of  observations  with  the  26inch  Washington  equatorial, 
extending  from  October  2, 1880,  to  March  15, 1887.  The  comparison- 
star  was  an  eleveuth  magnitude  compauiou  distant  about  116",  in  posi- 
tion angle  34°.5.  The  resulting  values  of  the  relative  parallax  are: 
From  measures  of  position  angle,  ?r=+0".163±0".0409;  and  from 
measures  of  distance,  ?r=4-0".035±0".0431.  The  mean  value  of  the 
parallax  of  a  Tauri  from  these  observations  is,  tberetbre,  n-=0".102± 
«".0296. 

Prof.  O.  Strove,  using  the  same  comparison-star,  recently  obtained  a 
value  nearly  five  times  as  great,  namely,  7r=0".516±O".O57. 

Parallax  of  2  IbXG. —Dr.  L.  de  Ball,  of  the  observatory  of  tbe  Uni%'cr- 
sity  of  Li^ge,  has  determined  in  a  similar  manner  the  parallax  of  the 

,  .  ,C~.ooolc 


A8TR0N0MT.  135 

brigfater  coinponeut  (whicli  has  a  sensible  prot>cr  motinu)  of  tbis  optic- 
ally double  Btar.  From  measures  of  positioaatigle  beflnds  n'=+0".09l 
±0".0i3;  and  fhun  measures  of  distance,  ff=+0".X12±0".010.  The 
mean  result  is  k=+0".104±«".008. 

Parallax  of  2  2398. — A  new  investigation  of  tbe  parallax  of  tbe  double 
star  2  2398  has  beou  made  by  Dr.  Lamp,  based  upon  observations  be- 
tween May  'JO,  1885,  and  March  15, 1887.  lu  this  be  not  only  obtains 
a  very  satisfactory  confirmation  of  bis  previous  value  of  the  parallax 
(0".34)  of  tbe  larger  star,  but  he  is  able  to  show  that  the  two  stars  are 
at  practically  the  same  distance.  For  the  principal  star  bo  finds  tbe 
annual  parallax  equal  to  0".3620iO".014O;  for  the  smaller,  0".3548 
±0".O131;  or  for  the  mean,  0".353±0".014.  Tbe  magnitudes  are  8.7 
and  8.2,  respectively,  and  the  common  proper  motion  about  — 0*.17  in 
right  ascension,  and  -|-1".90  in  declination  annually. 

Parallax  of  first-magnitude  stars  in  the  northern  hemisphere. — Dr.  El  k  I  n 
has  completed  bis  heliometer  measures  for  tbe  determination  of  tbe 
parallax  of  the  ten  stars  of  tbe  first  magultude  iu  the  nortberu  hemi- 
sphere, and  summarizes  bis  results  iu  tbe  following  table: 


Star. 

Parallax. 

Probable 

No.  of 

•rat 

No.  of 
observa- 

SC. 

+0.  llfi 
+0.107 

-o.ooy 

+0.260 
+0.068 

+0.  oua 

+0.  OH 
+0.0^4 
+0. 199 
-0.042 

±0.oa9 

.047 
,049 
.047 
.047 
.04^ 
.02-J 
.045 
.047 
.047 

10 

64 
16 
16 
16 
16 
15 

va 

30 
16 
16 

aLeonia       

2.a«7 

0.010 

The  mean  of  tbe  ten  parallaxes  gives  for  tbe  mean  parallax  of  a  first- 
magnitude  star,  +W.0S9  ;t0".015,  a  result  according  well  with  the 
values  deduced  by  Gylddn  (0".084)  and  Peters  (&".102). 

Tbe  probable  errors  include  au  estimation  of  the  probable  systematic 
error  of  tbe  measures.  Tbey  are  therefore  considerably  larger  than 
those  generally  assigned  to  such  results,  which,  as  a  rule,  only  take  into 
account  tbe  mere  casual  error  of  observation. 

It  will  be  seen  on  inspection  of  the  table  that  of  the  ten  stars  six 
may  be  said  to  give  indications  of  a  measurable  parallax,  but  in  only 
two  cases,  a  Canis  Minoris  and  a  Aquilie,  are  tbe  values  iu  any  degree 
remarkable,  aud  these  confirm  closely  results  of  former  investigators; 
Anwers  and  Wagner  having  obtaiued  +0".240  i0".O29  ajid  +0".299 
J:0",038  respectively  for  Procyon,  and  W.  Struve  +0".181  ±0".(K)4  for 
Altair.    On  the  other  baud,  tbe  next  two  largest  results,  those  for 
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a  BootU  and  «■  AiirtfrfP,  'lo  not  confirm  tlic  largo  values  found  by 
O.  Stnivo,  +0".51C  ana  +0".3ft'>;  but  in  the  mm  of  tlie  former  star 
there  is  a  close  agreement  witli  Uall,  who  got  +0".102  ±0".030,  »i;d 
there  seems  to  be  but  little  doubt  that  the  Fulkowa  value  is  largely 
in  error. 

Of  the  fonr  stars  where  the  parallactic  displacement  has  been  inap- 
preciable, Arcturua,  with  its  large  proper  motion  of  over  2",  second 
only  to  that  of  n  Centauri  in  all  of  tlie  !^00  brightest  stars  down  to  the 
ftinrtli  magnitude,  is  especially  note-worthy.  The  minuteness  of  the 
parallax  is  beyond  doubt,  dependiug,  as  it  does,  on  five  pairs  of  com- 
parison stars,  all  in  reasonable  agreement,  and  it  can  not  be  considered 
AS  seriously  atvariance  with  the  results  previously  obtained  by  Peters 
and  Johnson,  +0".127  ±0".073  and  +0".138  ±0".052  respectively, 
when  their  liability  to  systematic  error  is  taken  into  account.  The  Yale 
result  for  a  Lyrae  does  not  fall  in  well  with  those  hitherto  deduced  for 
this  star.  If  we  commence  at  the  epoch  of  W.  Struve  and  neglect  the 
earlier  attempts  to  find  Iheabsolnte  parallax,  we  have  the  following  list 
of  values: 


Parullnx. 

+0.2111 

.147 
.IM 
.!iia 

.1:14 

Probable 

.009 
.040 
.010 

;     .o:h 

.am 

W.  Stnive.  nt  IJorpal,  l«t7-'40 

(1,  Klnive,  at  I'lilkowa,  lwril-'53 

.lohiison,  otOxfonI,  lrr.4-'5r> 

llrilnuow,  at]>Libliii,  laW-'tiO 

Hall,  atWoBliingtoii,  IHdO-'tfl 

from  which  a  parallax  of  about  +0".17  would  seem  well  assnred.  The 
pair  of  comparison  stars  used  by  Elkin  are  very  symmetrical,  and  so 
large  a  value  would  seem  incompatible  with  the  hcliometer  meaaares. 

Fhotographie  <lelerminalion  of  stellar  parallax. — Professor  Pritchard, 
of  the  Oxford  University  Observatory, pursuing  hisexperimental  work 
upon  the  determination  of  sti'llar  parallax  by  the  help  of  photography, 
has  published  the  following  interesting  results.  The  last  three  are  pro- 
visional, havnig  been  determined  from  only  six  months'  observations : 


It     CilsHl«|>eii'  . 

fl       CllKBil)]>fll>  . 

y     Ca>iiiioiM!ii> . 


«iinx.  \^'';^^!" 

0.4yrtl  I4. 

.(JIMO 

.0K.2 

A<^,0 

.(l.-ia 

.0:114 

.117^    i 

.114-2 

.W     '■ 

.IKR) 

.w: 

-_   _ 
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For  comparison  we  may  cite  tbe  following  results  obtained  by  other 
astronomers  working  with  eqnatorlaU  and  tieliometers  in  tbe  usual  way : 


61  Cygni 

Beseel,  1840 

+0".MS 

ft  CMviopeo) 

Polaris 

Hall,  1878 

Ha11,lSr)0 

Beseel 

Struve 

+0  .408 

+0  .an 

-0  .VI 

+0  .;m-2 

+0  .144 

C.A.  F.  Poters 

+0  .OCT 

Professor  Pritchard  lays  stress  «ihiu  tUe  fact  that  each  photographic 
plate  niiist  be  considered  as  carrying  its  own  scale;  and,  due  regard 
being  paid  to  the  unavoidable,  though  slight,  variations  of  scale  in  the 
diflerent  plates,  he  is  of  opinion  that  in  this  delicate  class  of  work  pho- 
tography will  give  as  accurate  results  as  any  other  known  method. 

For  61  Oygni  the  Value  given  rests  upon  the  measurement  of  three 
hundred  and  thirty  plates,  taken  upon  eighty-nine  nights;  each  com- 
ponent was  referred  to  four  comparison  stars.  On  each  of  fifty-three 
nights  fonr  photographic  plates  were  taken  of  /i  Gassiopcee,  the  ex- 
posures varying  from  five  to  ten  minutes.  Experiments  seemed  to  indi< 
Cftte,  however,  that  sufficiently  approximate  results,  with  a  great  saving 
of  labor,  would  be  obtained  by  confining  the  observations  to  about  five 
nights  in  each  of  four  periods  of  the  year  indicated  by  the  position  of 
the  parallactic  elli{>se.  Professor  Pritchard  proposes  to  apply  this 
method  systematically  to  all  those  stars  between  magnitudes  one  and 
one-half  and  two  and  one-half  which  attain  at  Oxford  a  suitable  alti- 
tude; and  he  hopes  to  obtain  good  results  for  all  of  these  stars  that  have 
a  parallax  not  less  than  tbe  thirtictb  of  a  second  of  arc. 

DOUBLE  AND  MULTIPLE   STARS. 

J?xt«)uw)n  of  the  taw  of  graHlaiion  to  stellar  system*.— Professor  Hall, 
in  a  discussion  of  this  (jnestiou  in  the  Astronomical  Journal,  after  a  re- 
view of  tbe  various  speculations  upon  the  subject,  says :  "  The  weakness 
of  the  proof  that  the  Newtonian  law  governs  the  motions  of  double 
stars  arises  from  two  sources.  In  the  first  place,  the  errors  of  obser- 
vation have  a  large  ratio  to  the  quantities  measured.  This  condition 
makes  it  difficult  to  compute  the  orbits  with  much  accnracy,  or  we  may 
satisfy  the  observations  with  very  different  elements.  -  -  -  Tbe 
insufficiency  in  the  data  can  only  be  removed  by  further  observation. 
Since  there  is  no  theoretical  difficulty  in  the  way,  tbe  continuation  of 
the  observations  of  double  stars  and  the  improvement  of  methods  of  ob- 
servation will,  in  time,  give  the  means  for  the  accurate  determination 
of  their  apparent  orbits.  The  theoretical  difficulty  in  proving  the  law 
of  Kewton  for  doable  stars  can  not  be  overcome.  But  we  can  increase 
the  probability  of  the  existence  of  this  law  by  determining  more  orbits 
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anil  those  that  are  very  dififereutly  situated.  If  the  law  prove  satis- 
factory iu  all  cases,  we  shall  have  a  probability  of  its  nuiversality  io- 
creasing  with  the  progress  of  astroDoray,"  But,  although  this  proba- 
bility may  be  very  great,  it  can  not  constitute  a  proof  offering  the  char- 
acter of  experimental  certainty  which  clothes  the  law  of  NewtOD  itself 
in  our  planetary  system. 

A  serious  difficulty  is  encountered  iu  the  enormous  velocities  with 
which  quite  s  number  of  stars  appear  to  be  moving  through  space, "  run- 
away "  Groombridge— 1830,  ;*  CassiopefB,  (i  Hydri,  a  Bootis,  and  others. 
Some  of  these  velocities  are  comparable  to  that  of  a  comet  iu  close  prox- 
imity to  tbe  sun,  but  in  most  cases  there  is  no  visible  object  near  the 
one  in  motion  to  which  we  can  ascribe  an  attractive  force,  acting  accord- 
ing to  the  Newtonian  law,  which  would  produce  tbe  velocity  observed, 
unless  we  assume  enormous  masses. 

An  interesting  article  upon  this  subject  is  contributed  by  M.  Tisse- 
rand  to  the  Bulletin  Astronomique  for  January,  18S7. 

Milan  Double  Htar  observations. — Professor  Schiaparelli  has  published, 
in  the  Milan  volume  33,  his  first  series  of  double  star  observatiooa  made 
at  that  observatory  with  the  8-iucb  refractor  from  1874  to  1885.  There 
are  four  hundred  and  sixty-five  stars  in  bis  list,  and  in  most  of  them 
the  components  are  less  than  5"  apart.  In  an  appendix  are  given  the 
mean  results  for  a  number  of  the  closest  pairs  as  measured  with  the 
18  inch  refractor.  With  this  instrument  he  discovered  that  the  princi- 
pal star  of  c  Hydra;  is  itself  a  very  close  double,  the  magnitudes  of  tbe 
two  components  iHting  4  and  5.5,  and  distance  0".2  or  0".25.  The  first 
part  of  tbe  volume  contains  a  detailed  description  of  the  optical  per- 
formance of  the  8-inch  refractor,  a  discussion  of  the  errors  of  tbe  mi- 
crometer and  of  tbe  accidental  errors  of  observation,  and  a  very  full 
comparison  with  Dembowski'a  measures.  The  differences  iu  the  deter- 
mination of  position  angle  due  to  the  varying  incliuatioo  of  tbe  line 
joining  the  two  stars  to  the  line  of  the  observer's  eyes  are  also  iuvesti* 
gated,  but  tbe  reversion  prism  was  not  used.  Professor  Schiaparelli 
finds  that  his  measures  of  distance  are  free  from  systematic  errors,  due 
to  personality,  but  his  positiou  angles  have  a  tendency  to  be  small  as 
compared  with  those  of  other  observers. 

Professor  llough  has  published  a  catalogue  of  two  hundred  and  nine 
new  double  stars  discovered  and  measured  by  himself  with  the  18^-iucb 
refractor  of  the  Dearborn  Observatory.  Short  lists  of  new  doubles 
discovered  with  the  McCormlck  2C-inch,  and  the  Lick  36-iuch,  have  also 
been  published.  Burnbam's  list  of  his  discoveries  with  tbe  36-incb  re- 
fractor iu  three  moutlis  is  very  interesting,  containing  as  it  does  new 
companions  to  ;'  Gassiopes,  11  mag.,  2" .3  distant}  and  a  Tauri,  12  mag., 
2".3  distant. 

Tbe  following  table  contains  the  results  of  recent  computations  of 
tbe  orbits  of  binary  stars.  The  star  d  Equulci  is  of  especial  iuterest, 
as  the  i>eriod  of  eleven  and  a  half  years  assigned  to  it  is  tbe  shortest  of 
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The  tavltifile gtar  Q  Cancri. — Professor  Seeliger's  recoiit  iuvestigations 
have  toulirmed  tlie  results  of  Lis  earlier  work,  and  tbose  obtaiued  by 
Struve  in  1S74.  "Tbe  three  stars  A,  B,  and  C  have  the  iimgiiitudes  re- 
spectively, 5.0,  5.7,  and  5.3.  The  proper  motion  of  the  system  amounts 
in  a  century  to  -jl-lO'.C  in  right  asceusion,  aud  to  —11"  in  decliiiatiou. 
The  close  pair,  A  and  B,  have  a  uiotiou  round  each  other  iu  about  sixty 
years,  their  apparent  distance  varying  from  about  0".6  to  l".l  j  wLilst 
G,  tbe  more  distaut  companion,  has  moved  through  about  55<^  of  posi- 
tion angle  round  tbe  other  two  since  Herschel'a  observations  in  1781, 
its  distance  never  very  gi-eatly  varying  from  5J".  The  motion  of  A  . 
and  B  round  their  common  center  of  gravity  does  not  appear  to  be  dis- 
turbed to  any  appreciable  extent  by  the  influence  of  C,  which  is  so  placed 
as  not  to  affect  their  apparent  relative  motions,  even  though  a  very  con- 
siderable mass  be  assigned  to  it,  and  as  a  fact  Professor  Seeliger  finds,  for 

tbe  most  probable  value  of  the  mass  of  C,  -,        =2.386,  where  l,m, aud 

m'  are  the  masses  of  A,  B,  aud  C  respectively.  But  there  is  a  periodi- 
cal retrogressiou  of  0  itself  wliich  is  most  easily  accounted  for  by  sup- 
posing the  presence  of  a  close  companion,  one  hitherto  undetected,  aud 
therefore  either  entirely  dark  or  but  faintly  luminous.  Tbe  distance  of 
this  companion  is  probably  only  a  few  tenths  of  a  second,  the  distance  of 
O  from  the  point,  «),  round  which  it  appears  to  revolve,  and  which  may 
reasonably  be  assumed  to  be  the  center  of  gravity  of  itself  and  of  D,  tbe 
as  yet  uitdiscovcrcd  fourth  member  of  the  family,  being  only  about  one- 
fifth  of  a  second.  The  entire  group  may  then  be  considered  as  a  double 
doable. 

rczoj  ..Google 
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VAKIAHLK   AND  COr.OEUD  STAKS. 

Chandler'a  catalogue  of  variable  itars. — Tlie  most  importaut  work  upon 
variable  8tara  since  ScIioeDfeld's  "  Zweiter  OatAlog,"  uow  tbirteen  years 
old,  is  a  new  catalogue  pabliabed  by  Mr.  8.  C.  Cbandleras  Noa.  179aiid 
ISO  of  the  Astronomical  Journal.  In  the  absence  of  any  later  catalogue 
from  ScUoenfeld  tbis  immediately  takes  its  place  as  tUo  standard,  tbongb 
the  anthor  states  that  it  is  preliminary  to  a  more  complete  catalogue 
wbich  will  embody  a  series  of  observations  and  definitive  investigations 
now  in  hand. 

An  analysis  of  the  catalogue  shows  that  of  the  22j  stars  comprised 
in  it  ICO  are  distinctly  variable ;  in  13  the  x>eriodic  character  is  rather 
uncertainly  dedned ;  14  are  distinctly  irregular;  12  beloug  to  tbeso- 
calletl  novw,  or  have  been  seen  at  only  one  appearance;  and  the  27  re- 
maining have  been  too  little  observed  for  the  character  of  the  variation 
to  be  properly  known.  Of  the  160  periodical  variables,  epochs  of  both 
maximum  and  minimum  are  assignetl  for  Ct;  maximum  epochs  alone 
for  82 ;  minimum  epochs  alone  for  14,  9  of  these  being  of  the  Algol 
type,  while  iu  one  the  period  alone  is  given.  Thu  elements  of  124  stars 
are  the  results  of  Mr.  Ohaudler's  own  investigations ;  22  are  taken  from 
Sclioeufeld;  and  14  from  other  computers  after  Mr.  Chandler  bad  care- 
fully confirmed  them.  The  systematic  perturbations  shown  by  many 
of  the  periods  have  received  attention,  and  the  further  study  of  this 
subject  promises  importaut  additions  to  our  knowledge  of  the  canses 
of  stellar  variation. 

A  useful  novelty  introiluced  in  numbering  the  stars  calls  for  unquali- 
fied approval.  Instead  of  giving  them  consecutive  numbers  each  is  dis- 
tinguished by  a  number  equal  to  one-tenth  of  the  right  ascension  ex- 
pressed in  time-seconds  for  the  equinox  1900.0.  In  this  way  the  numer- 
ation need  not  be  disturbed  by  fresh  discoveries. 

The  catalogue  gives  iu  successive  columns  a  seritil  number  assigned 
iu  thw  way  just  described;  Schoenfeld's  number;  the  right  ascension 
and  declination  for  1865,  nud  the  annual  variations;  the  discoverer; 
date  of  discovery ;  redness  on  an  atbitrarj' scale;  magnitude  at  maxi- 
mum and  atmiuimuni;  Greenwich  mean  time  of  maximum  and  mini- 
mum; period;  remarks;  and  approximate  place  for  1900. 

A  very  ingenious  method  of  estimating  the  colors  was  employed  by 
Mr.  Chandler;  it  consists  in  estimating  the  relative  change  in  bright- 
ness effected  in  two  stars  by  the  interposition,  first,  of  a  bine  and  tbea 
of  a  red  shade  glass.  If  a  red  and  a  white  star  appear  of  the  same 
brightness,  when  viewed  directly,  the  red  star  will  seem  the  fainter 
when  the  blue  glass  is  interposed,  but  the  brighter  with  the  red  glass; 
and  these  differences  of  brightness  can  be  very  precisely  estimated  by 
ArgelandeHs  methml,  and  they  thus  afford  definite  measures  of  the 
differences  in  color  of  the  two  stars  on  an  arbitrary  scale  depending 
Dpon  the  glasses  employed.  Mr.  Chandler  finds  that  the  effect  of 
brightness  upon  the  scale-estimates  is  im|>erceptible,  at  least  between 
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the  secoud  iiml  ninth  magnitmles.  An  important  resaltof  his  obser- 
vatious  is  the  intimate  conuectiou  sIiowq  between  the  length  of  period 
and  the  depth  of  color  of  the  star;  the  very  short- period  variables  are 
nearly  white ;  those  of  longer  period  somewhat  redder,  the  tint  grow- 
ing deeper,  the  longer  the  period. 

Several  new  variable  stars  have  been  detected  by  Chandler,  Sawyer, 
Espin,  and  others,  and  among  them  are  two  of  mi>re  than  ordinary  in- 
terest, as  thoy  apparently  belong  to  the  well-known  "Algol-typo."  The 
first  was  discovered  by  Mr.  Chandler  in  the  constellation  Cygniis  (Y 
Cygni),  right  ascension  =20''  47'".5;  declination  =+34°  14'  (DM.  + 
34*^,  4181).  Its  light  varies  from  7.1  magnitnde  to  abont  7.9  magui- 
tnde,  and  the  period  is  probably  1*  11"  56""  48*,  The  secoud  star  re- 
ferred to,  was  discovered  by  Mr.  Sawyer  in  March,  18S7,  in  the  constel- 
lation Cauis  Major,  and  as  it  is  the  first  undoubted  variable  found  in 
that  constellation,  it  wilt  probably  be  known  as  R  Canis  Uajoris.  Its 
position  for  1887  is  right  ascension  =7^  14" .4;  declination  =— 1C°  11'. 
The  minimum  obser%'cd  by  Mr.  Sawyer  was  6.7  magnitude,  and  the 
|)criod  is  1'  3"  15™  So*.  Mr.  Chandler  has  collected  the  observations  of 
U  Uphiuchi,  of  all  variables  the  one  with  shortest  period  and  the  most 
rapid  fluctuations  of  light,  and  lie  finds  a  curiona  but  well-marked  re- 
tardation in  the  increiise  of  brilliancy  some  half-honr  or  so  after  mini- 
mum is  passed.  A  similar  irregularity  has  been  noticed  in  the  light- 
curve  of  S  Ciincri  and  ucensionally  in  that  of  Algol. 

Mr.  Chandler  strongly  urges  the  possessors  of  large  refractors  to 
devote  a  portion  of  their  time  to  the  observation  of  the  minima  of  vari- 
ables that  become  too  faint  for  ordinary  telescoiKS,  our  knowledge  of 
sach  variables  being  extremely  deficient.  Argelander's  method  of  ob- 
ser\'atioo  is  recommended. 

Professor  Pickering  has  in  preparation  an  index  to  observations  of 
variable  stars  which  will  give  for  each  star  the  number  of  observations 
each  year  since  the  discovery  of  variability.  This  index  will  bo  pub- 
lished in  volume  18  of  the  Annals  of  the  Harvard  Observatory. 

In  an  interesting  article  published  in  the  Observatory  (April,  1888), 
Miss  Clerke  has  collected  a  series  of  uot«s  upon  variable  double  stars. 
These  stars  show  for  the  most  part  a  spectrum  analogous  to  that  of 
Sirius,  that  is  of  Class  I,  although  single  stars  of  that  class  hardly  ever 
show  any  fluctuations  in  brightness.  Algol -variables,  if  the  eclipse 
theory  of  their  changes  be  admitted,  make  no  exceptions  to  this  rule; 
Oorv'ii  catalogue  coutnius  three  examples:  S  Orionis,  S  Monoccrotis, 
and  Y  Virginis,  nnd  among  the  well-known  doubles  are  y  Virginis, 
C  Bootis,  T  buotis,  38  (ieminorum,  a  Pisciuin,  #  Serpentis,  and  p  Scor- 
pii,  and  perhaps  S  Cygni.  With  few  and  doubtful  exceptions,  revolv- 
ing double  stars  vary  in  concert,  if  they  vary  at  all.  The  changes  of 
y  Virginis  illustrate  the  mode  of  procedure  in  this  respect  of  couples 
intrinsically  equal.  They  iiltcrnale  in  eneh  component,  and  can  thus 
be  <letevted  ouly  by  close  attention,    Each  may  be  describeil  as  nor- 
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mally  of  tbe  tbinl  magiiitade;  ai)<1  each  in  turn  declines  b;  aboat  balf 
a  magnitude  and  recovers  witbin  a  Tew  days,  yet  so  tbat  tbe  general 
pret>onderait'ce,  during  a  cycle  of  several  years,  remains  to  the  eaiue 
star.  Mies  Gierke  suggests  tbat  simiiltRneous  variation  in  tlie  color  of 
neigbboring  stars  may  lead  to  the  discovery  of  their  physical  depend- 
ence. 

Mr.  G,  F.  Chambers'bas  prepared  a  catalogue  (still  in  niannscripl )  of 
seven  hundred  and  eleven  red  stars,  brighter  than  the  eight  and  ouu- 
half  magnitude,  the  result  of  observations  made  from  1S70  to  1S8G; 
less  tbau  twelve  stars,  according  to  Mr.  Chambers,  can  properly  l>o 
termed  carmine  or  ruby. 

STELLAB  PHOTOMBTEY, 

The  magnitudes  of  tbe  staudanl  stars  of  tbe  British,  French,  Germaii, 
Spauish,  and  American  nautical  almauacs  have  been  rediscusaed  by 
Professor  Pick*lng,  and  his  results  will  probably  be  adopt«d  in  future 
issues  of  the  French,  Spanish,  and  American  works.  The  plan  pro- 
posed was,  that  tbe  magnitude  adopted  for  each  star  should  be  the 
mean  of  those  derived  from  the  Harvard  Photometry,  the  photometric 
observatious  of  Wolff,  the  Uranometria  Osoniensis,  and  the  Urauo- 
metria  Argentina.  The  list  published  embraces  800  stars,  and  of  these 
tbe  magnitudes  of  all  but  C4  depend  upon  at  least  two  and  generally 
upon  three  authorities;  132  stars  being  common  to  all  four  of  the 
adopted  standard  catalogues  of  brightness. 

A  "  wedge  photometer,"  constructed  under  the  direction  of  Professor 
Pritcbard  for  the  Harvard  Observatory,  has  beeu  submitted  to  a  careful 
eicaminatiou  by  Professors  Langley,  Young,  and  Pickering,  and  it  ap- 
Itears  from  Professor  Langley's  iuvesligation  of  the  wedge,  by  means 
of  his  bolometer,  that  there  is  a  selective  absorption  of  light  throughout 
the  wedge;  feeble  in  the  more  luminous  portion  of  the  spectrum,  but 
of  such  a  character  that,  broadly  speaking,  the  transmissihility  always 
increases  from  the  violet  toward  the  red,  increasing  very  greatly  in  the 
infra-red.  These  results  have  beeu  confirmed  by  Professor  Pickering's 
experiments,  and  they  emphasize  the  danger,  already  recognized  by 
Professor  Pritchard,  of  employiug  an  instrument  of  this  kind  in  the 
observation  of  deeply-colored  stars. 

From  a  comparison  of  the  star  magnitudes  of  the  Oxford  Dranometry 
with  those  of  Wolff's  second  catalogue,  aud  with  those  of  tbe  Harvard 
Photometry,  Professor  Pickering  has  found  tbat  the  Oxford  magnitudes 
are,  on  the  average,  less  than  the  Harvard  mugnitudes  for  stars  down 
to  the  third  magnitude,  but  greater  for  the  fourth  and  fifth,  and  less 
again  for  stars  below  the  sixth.  The  Harvard  catalogue  differs  less 
from  those  of  Wolff  and  I'ritehard  than  the  two  latter  do  from  each 
other. 
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STELLAR  SPECTRA. 

Photoffraphic  study  of  stellar  spectra.  Henri/  Draper  memorial. — Pro- 
fessor Pickering,  in  Lis  annual  report  for  IfJSS,  prcseuts  tbe  progress 
made  iu  tbe  various  investigation^  of  stellar  spectra  as  follows :  A  cata- 
logue has  been  jirepared  of  tbe  spectra  of  10,675  stars,  covering  tbo 
entire  sky  nortb  of  —25'^.  Tbe  8-iiicb  Bache  telescope  has  beeo  usetl 
for  this  work.  Six  hundred  and  thirty-three  plates  havo  beeu  taken, 
aud  27,953  spectra  have  beeu  examined.  Tbe  type  of  spectrum  is 
giveu  iu  each  case,  and  iu  about  six  thousand  cases  additioual  lines  nre 
visible  and  have  accordingly  been  described.  The  photographic  iu- 
tensities  of  the  spectra  have  also  been  measured,  giving  a  photometrie 
measure  of  the  stars  by  which  those  of  diflFercnt  colors  may  be  coin- 
pare«l.  Tbe  first  draft;  of  a  spectroscopic  catalogue  has  been  prepared, 
includiug  tbe  place  of  each  star  for  1900,  its  designation  and  magni- 
tude in  various  catalogues,  its  photographic  brigbtuess,  and  the  descrip- 
tion of  each  spectrum.  The  photographs  required  for  tbe  second  inves- 
tigation on  tbe  spectra  of  tbe  fainter  stars  are  nearly  completed.  Tbe 
instruments  employed  in  both  of  these  investigations  were  prepared 
for  shipment  to  Peru,  where  the  work  will  be  continued  among  the 
southern  constellations.  Tbe  detailed  study  of  tbe  brighter  stars  with 
tbe  11-iucb  Draper  telescope  has  been  extended  by  tbo  use  of  plates 
stained  with  erythrosiu.  The  sodium  line  D  iu  these  spectra  bus  thus 
been  photographed  as  a  double  line.  A  catalogue  has  been  formed  of 
tbe  lines  in  some  of  the  brighter  stars.  In  Sirins  tbe  lines,  except 
those  due  to  hydrogen,  are  very  faint.  But  nearly  four  hundred  of 
them  have  been  measured  iu  difi'ereut  photographs  of  this  star ;  tifteen 
are  recorded  between  the  lines  U  aud  K.  A  beginning  bus  also  beeu 
made  of  tbe  study  of  tbe  spectra  of  tbe  variable  stars. 

Dr.  Ton  Knnkoly  and  bis  assistant,  Dr.  Kovesligcthy,  havo  carried 
the  spectroscopic  survey  of  tbe  heavens  begun  by  Vogel  aud  Uuner  to 
15  degrees  south  declination,  and  have  published  their  work  iu  volume 
S,  part  2,  of  the  O'Gyalla  observations.  The  instrument  used  was  a 
Zollner  spectroscope.  Vogel's  arrangement  of  typos  was  followed. 
Tbe  catalogue  contains  in  all  2,022  stars,  down  to  7.5  magnitude.  But 
one  bright  line  spectrum  w;is  suspected,  a  star  of  G.5  magnitude  50* 
north  of  Q  Orionis,  and  this  star,  as  well  as  ^,  6,  and  t  Orionis,  is  fouud 
to  have  a  variable  spectrum. 

Among  tbe  peculiarities  detected  in  stellar  spectra  may  be  noted  tbo 
discovery  by  Espin  on  August  13, 1S3S,  of  a  bright  line  iu  the  spectrum 
of  the  variable  star  It  Cygni;  and  as  Dun^r  found  it  in  187y-'82  of  a  weak 
III  type,  an  extraordinary  change  seems  to  have  takeu  jdaee.  Kspin's 
bright  line  wiis  apparently  of  a  temporary  chanicter,  and  faded  rapidly. 

MotxQR  of  sturit  in  the  line  of  sight. — Tbe  spectroscopic  observations  for 
tbe  determination  of  the  motions  of  stars  in  tbe  line  of  sight  have  beeu 
continued  at  Greenwich  and  at  the  Temple  Observatory,  Rugby,  tbe 
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only  two  obserratories  that  hare  thus  f»r  gireu  systematic  att«ution 
to  this  important  line  of  work,  Tho  most  interesting  results  are  in  the 
case  of  Sirius,  which,  when  first  observed  at  tireenwich  in  the  winter  of 
1875-'76,  seeuie<l  to  be  receding  from  us  at  the  rate  of  24  miles  per 
second.  This  recession  gradually  change^l  to  an  <^roach-of  5  miles 
per  second  in  1882~'S3,  increasing  to  24  miles  in  18S5-'86,  and  then 
dropping  to  1  mile  in  1886-*S7,  and  now  becoming  a  recession  again,  in 
1887,  of  6  miles  per  second.  As  the  Astronomer  Royal  remarks,  these 
resnlts  are  to  be  accepted  with  caution;  the  F  line  for  which  the  meas- 
ures were  made  would  seem  to  have  changed  somewhat  its  character- 
istics, and  the  observation  is  moreover  one  of  extreme  difficulty,  the 
discordances  obtained  on  difl'erent  nights  being  almost  as  great  as  the 
whole  range  of  displiiucinent  noted. 

Dr.  Vogel,  of  Potsdam,  lias  successfully  applied  photography  to  the 
determination  of  4he  displacement  of  lines  in  stellar  s)>ectni  due  to  a 
motion  of  the  star  in  the  line  of  sight.  Two  Rutherford  prisms  were 
used,  the  observations  being  made  on  the  third  Hue  of  hydrogen,  H^- 
Dr.  Schciner,  who  has  been  carrying  ont  these  experiments,  has  exam- 
ined the  spectra  of  Sirius,  Procyou,  Castor,  Arctums,  Aldebarau,  l*ol- 
lux,  and  Rigel.  Of  these,  Sirius  showed  a  slight  displacement  toward 
tbe  rcil,  thus  indicating  a  motion  away  from  us;  Procyou  a  decidecl  dis- 
placement, and  Rigel  a  very  large  one  in  tbe  same  direction,  while  Arc- 
tnrus  showed  a  considerable  displacement  towards  the  violet.  A  sys- 
tematic examination  of  all  stitrs  of  tbe  first  and  second  maguitudes  is 
to  be  undertaken  with  improved  apparatus. 

ASTBOMOUICAL  POOTOGBAPHY. 

The  Paris  International  Astrophotographic  Congress, — The  general  in- 
terest iu.  the  application  of  photography  to  astronomical  observations 
has  resulted  in  a  meeting  called  by  the  French  Academy  of  Sciencea, 
at  the  instance  of  Admiral  Mouchez,  for  the  purpose  of  uniting  upon 
a  plan  for  preparing  by  international  co-operation  a  photographic 
chart  of  tbe  heavens  more  extensive  than  any  hitherto  attempted 
by  the  usual  methods.  The  Congress  was  opened  at  the  Paris  Ob- 
servatory on  April  Ifi,  1887,  by  M.  Floorens,  minister  of  foreign  af- 
fairs of  the  French  Government,  and  addresses  were  made  by  M.  Ber- 
traud,  the  eininont  mntbematiciau,  by  Admiral  Moncbez,  director  of  the 
Paris  Observatory,  and  by  Professor  Struve,  director  of  the  Pulkowa 
Observatory.  Fifty -six  members  were  present,  including  thirty-seven 
fori'igu  astronomers,"  representing  sixteen  nations.  Admiral  Moudies 
was  chosen  honorary  president ;  Struve,  president;  Auwera,  Christie, 
and  Fayo,  viei'-prasidents;  Biikhnyzen  and  Tissemud,  secretaries,  and 
Dnner  and  Tn'^picd,  assistant  secretaries.  At  the  first  meeting  a  com- 
mittee of  nineteen  was  appointed  to  consider  and  reiwrt  upon  the  size 
and  construction  of  the  in.-flrnnK'nt.s  to  t>o  employed,  and  upon  tho  limit 
of  star-magnitudes  to  be  included  in  the  photographs.    This  committee 
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reported  on  April  19,  and  after  some  discuseioa  it  was  decided  to  divide 
tbe  Congreas  into  two  sections — one  to  deal  with  purely  astronomical 
qnestions,  and  the  other  with  questions  pertaining  to  the  photographic 
side  of  the  problem.  Each  section  drew  np  a  scries  of  resolutions  which 
were  further  discussed  and  amended  by  the  Congress  in  full  session,  the 
result  being  an  agreement  to  adopt  refracting  telescopes  of  13  inches 
ajterture  and  11^  feet  focal  length,  and  to  undertake  two  series  of  pho- 
tographs of  the  entire  sky,  one  taking  in  stars  as  faint  as  the  fourteenth 
magnitude,  the  other  stopping  at  the  eleventh.  The  ultimate  aim  is  to 
convert  the  positions  of  the  stars  upon  these  last  plates  into  the  nsnal 
oo-ordiuates  of  right  ascension  and  declination,  and  to  publish  them  iu 
the  form  of  a  star  catalogue,  and  to  prepare  from  the  series  embracing 
the  fainter  stars  a  set  of  glass  positives  for  each  of  the  co-operating  ob- 
servatories or  nations. 
Following  are  the  resolutions  iu  detaU  as  finally  atlopted: 
(1)  Tlie  progress  made  in  astronomical  photography  demands  tnat 
astronomers  of  the  present  day  should  unite  in  undertaking  a  descrip- 
tion of  the  heavens  by  photograbpic  means. 

(^)  This  work  shall  be  carried  out  at  selected  stations,  and  the  instru- 
ments shall  be  identical  in  their  essential  parts. 

(3)  The  principal  objects  shall  be :  a.  To  prepare  a  general  photo- 
graphic chart  of  the  heavens  for  the  present  epoch,  and  to  obtain  data 
which  shall  enable  us  to  determine  the  positions  and  magnitudes  of  all 
stars  down  to  a  certain  magnitade,  with  the  greatest  possible  accuracy 
(magnitudes  being  understood  iu  a  photographic  seuse  to  be  defined 
later),  b.  To  be  able  to  utilize  in  the  best  way,  both  iu  the  present  and 
in  the  fntnre,  the  data  obtained  by  photographic  means. 

(4)  The  instrninents  employed  shall  be  exclusively  refractors. 

(5)  The  stars  shall  be  photographed  as  far  as  the  fourteenth  magni- 
tude, inclusive ;  this  magnitude  being  indicated  provisionally  Jiy  the 
scale  actually  in  nse  in  France,  and  with  the  reservation  that  its  pbo- 
togiaphic  value  shall  be  definitely  Used  afterward. 

(6)  The  aperture  of  the  object-glasses  shall  be  0.33  meter  (13. 
inches),  and  the  focal  length  about  3.43  meteis  (11^  feet),  so  that  a 
minute  of  arc  shall  be  represented  approximately  by  OJiOL  meter. 

(7)  The  directors  of  observatories  shall  be  at  liberty  to  have  the  object- 
glasses  made  where  they  desire,  provided  they  fulfill  the  geueral  con- 
ditions laid  down  by  the  Congress. 

(8)  The  aplanatism  and  achromatism  of  the  objectives  shall  be  oalcu- 
lated  for  radiations  near  the  Frunnhofer  ray  U. 

(0)  All  the  plates  shall  be  prepared  according  to  the  same  formula; 
this  formula  to  be  subsequently  agreed  upon. 

(10)  A  permanent  control  of  these  plates  fiom  the  point  of  view  of 
their  tehttire  sensibility  to  the  ditferent  radiations  shiiU  be  instituted. 

(IL)  Questions  iu  regard  to  the  preservation  aud  reproduction  of  the 
negatives  can  not  at  present  be  settled,  and  shall  be  referred  to  a 
8]>ecial  committee. 

(12)  The  same  conclnsious  are  adopted  in  regard  to  the  photographic 
magnitudes  of  the  stars. 

(13)  Itesolution  S  above,  in  reganl  to  the  aplauatism  and  achromatism 
of  the  object-glasses,  shall  be  understood  in  the  sense  that  the  mini- 
mum focal  distance  shall  be  that  of  a  ray  near  G,  so  as  to  attain  the 
maximum  sensibility  of  the  photographic  plates.  U 
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only  two  observatories  that  have  thus  far  given  systeuiatic  alteution 
to  this  important  line  of  work.  Tbe  most  interesting  reunite  are  in  tlio 
case  of  Sirius,  wbtcb,  when  first  observed  nt  GreeiiwicU  iu  the  winter  of 
1875-'76,  Beemetl  to  be  receding  from  us  at  tbe  rate  of  24  miles  per 
second.  This  recession  gradually  changetl  to  an  opproac&vf  5  miles 
per  second  iu  1882-'83,  increasing  to  21  miles  iu  1385-'8G,  and  then 
dropping  to  I  mile  in  18S6-'87,  and  now  becoming  a  recession  again,  in 
1887,  of  6  miles  per  second.  As  the  Astronomer  Royal  remarks,  these 
results  are  to  be  accepted  with  Caution;  tbe  F  line  for  which  the  meas- 
ures were  made  would  seem  to  have  changed  somewhat  its  character- 
istics, and  the  observation  is  moreo%'cr  one  of  extreme  difficulty,  tbe 
discordances  obtained  on  dift'orent  nights  hcing  almost  as  great  as  the 
whole  range  of  displacement  noted. 

Dr.  Vogel,  of  Potsdam,  has  successfully  applied  photography  to  the 
determination  of -the  displacement  of  hues  iu  stellar  B[>ectra  due  to  a 
motion  of  the  star  in  the  line  of  sight.  Two  Rutherford  prisms  were 
used,  the  observations  being  made  on  the  third  Hue  of  hydrogen,  H;-. 
Dr.  Scheiner,  who  has  lieen  carrying  out  these  experiments,  has  exam- 
ined the  spectra  of  Sirius,  Proeyon,  Castor,  Arctums,  Aldeharau,  Pol- 
lux, and  Rigel.  Of  these,  Sirius  showe^l  a  slight  displacement  toward 
the  red,  thus  indicating  a  motion  away  from  us ;  Proeyon  a  decided  dis- 
placement, and  Rigel  a  very  large  one  in  the  same  direction,  while  Arc- 
turuB  showed  a  considerable  displacement  towards  tbe  violot.  A  sys- 
tematic examination  of  all  stars  of  tbe  first  aud  second  magnitudes  is 
to  be  undertaken  with  improved  apparatus. 

ASTBONOMtCAL  PHOTOGRAPHY. 

The  Farts  International  Astropliotograpkio  Congress. — The  general  in- 
terest iu.  the  application  of  photography  to  astronomical  observations 
has  resulted  in  a  meeting  called  by  the  French  Academy  of  Sciences, 
at  the  instance  of  Admiral  Monchez,  for  the  purpose  of  nniting  upon 
a  plan  for  preparing  by  international  co-operation  a  photographic 
chart  of  tbe  heavens  more  extensive  than  any  hitherto  attempted 
by  tbe  usual  methods.  Tbe  Congress  was  opened  at  the  Paris  Ob- 
servatory on  April  10, 1SS7,  by  M.  Flourens,  minister  of  foreign  af- 
fairs of  the  French  Government,  and  addresses  were  made  by  M.  Ber- 
traud,  tbe  eminent  mathematician,  by  Admiral  Monchez,  director  of  tbe 
Paris  Observatory,  and  by  Protessor  Struve,  director  of  tbe  Pulkowa 
Observatory.  Fifty -six  members  were  present,  including  thirty -seven 
foreign  nstrouoiiiers,  representing  sixteen  nations.  Admiral  Mouchez 
was  chosen  honorary  president;  Struve,  president ;  Anwers,  Christie, 
aud  Fjiye,  vice-presidents ;  Bakhuyzen  and  Tisserand,  secretaries,  and 
Dnner  and  Trepied,  assistant  secretaries.  At  the  first  meeting  a  com- 
mittee of  nineteen  was  api>oiuled  to  consider  and  re|>ort  upon  the  size 
and  construction  of  tbe  iuKtmnicnts  to  be  employed,  aud  upon  tbe  limit 
of  star-magniludea  to  bo  included  in  the  photographs.    This  committee 


ASTRONOMY.  145 

reported  on  April  10,  and  after  some  diacuBsion  it  was  decided  to  divide 
the  CoDgress  into  two  sectioos — ooe  to  deal  with  purely  astronomical 
questions,  and  the  other  with  questions  pertaining  to  the  photographic 
aide  of  the  problem.  Each  section  drew  np  a  series  of  resolutions  which 
were  Airther  discussed  and  amended  by  the  Congress  in  full  session,  the 
result  being  an  agreement  to  adopt  refracting  telescopes  of  13  inches 
ai>erture  and  11^  feet  focal  length,  and  to  undertake  two  series  of  pho- 
tographs of  the  entire  sky,  one  taking  in  stars  asfbint  as  the  fourteenth 
magnitude,  the  other  stopping  at  the  eleventh.  The  ultimate  aim  is  to 
convert  the  positions  of  the  stars  upon  these  last  plates  into  the  nsaal 
oo-ordiuates  of  right  asoension  and  declination,  and  to  publish  them  iu 
the  form  of  a  star  catalogue,  and  to  prepare  from  the  series  embracing 
the  fainter  stars  a  set  of  glass  positives  for  each  of  the  co-operating  ob- 
servatories or  nations. 
Following  are  the  resolutions  in  detail  as  finally  adopted : 
(1)  The  progress  made  in  astronomical  photography  demands  toat 
astronomers  of  the  present  day  sbonid  unite  in  undertakiug  a  descrip- 
tion of  the  heavens  by  pbotograbpic  menns. 

(9.)  This  work  aball  be  carried  out  at  selected  stations,  and  the  iustrn* 
nients  shall  be  identical  iu  their  essential  parts. 

(3)  The  principal  objects  shall  be :  a.  To  prepare  a  general  photo- 
graphic chart  of  the  heavens  for  the  present  epoch,  and  to  obtain  data 
which  ahalt  enable  ua  to  determine  the  positions  and  uiagnitndes  of  all 
stars  down  to  a  certain  magnitude,  with  the  greatest  poaatble  accuracy 
(magnitudes  being  understood  in  a  photographic  sense  to  be  defined 
later),  b.  To  be  able  to  utili;(e  in  the  best  way.  both  in  the  present  and 
in  the  future,  the  data  obtained  by  photographic  means. 

(4)  The  inatntmeuts  employed  shall  be  exclusively  retVactors- 

(5)  The  atara  shall  be  photographed  as  far  as  the  fourteenth  magui- 
tnde,  inclusive;  this  magnitude  being  indicated  provisionally  })y  the 
scale  actually  in  use  in  France,  and  with  the  reservation  that  its  pho- 
tographic value  shall  be  definitiely  fixed  afterward. 

(6)  The  aperture  of  the  object-glasses  shall  be  0.33  meter  (13. 
inches),  and  the  focal  length  abont  3.43  meters  (11^  feet),  so  that  a 
minut«  of  arc  shall  be  represented  approximately  by  0.001  meter. 

(7)  The  directors  of  observatories  shall  be  at  liberty  to  have  the  object- 
glasses  made  where  they  desire,  provided  they  fulfill  the  general  con- 
ditions laid  down  by  the  Congress. 

(S)  The  aplanatism  and  achromatism  of  the  objectives  shall  be  calcu- 
lated for  radiations  near  the  Fraunliofer  ray  G. 

(9)  All  the  plates  shall  be  prepared  according  to  the  same  formula ; 
this  formula  to  be  subsequently  agreed  upon. 

(10)  A  permanent  control  of  these  plates  fiom  the  point  of  view  of 
their  relative  aensibility  to  the  different  radiations  shall  be  instituted. 

(1 1^  Questions  iu  regard  to  the  preservation  and  reproduction  of  the 
negatives  can  not  at  present  be  settled,  and  shall  be  referred  to  a 
special  committee. 

ri2)  The  same  conclttsions  are  adopted  in  regard  to  the  photographic 
magnitudes  of  the  stars. 

(13)  lEesolutiou  8  above,  in  regani  to  the  aplanatism  and  achromatism 

of  the  object- glasses,  shall  be  underatood  in  the  sense  that  the  mini- 

mnm  focal  distance  shall  be  that  of  a  ray  near  G,  so  as  to  attain  the 

maximum  sensibility  of  the  photographic  plates.  C 
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(14)  Tbe  object- glasseB  sbttll  bo  coDstracted  ia  SQch  amanDer  that 
tlie  field  to  be  meaauretl  shall  extend  at  leaaC  1  degree  from  tbe  center. 

(15)  In  order  to  elimiDate  fictitious  Btars  aud  to  avoid  iucoDVcnienco 
from  miunte  speclis  which  may  exist  upon  tbe  plates,  two  aeries  of 
Degatives  sball  be  made  for  the  whole  sky. 

(16)  The  two  series  of  negatives  sliall  be  so  made  that  the  image  of 
a  atar  aitaatcd  in  che  corner  of  a  plate  of  tbe  first  series  aball  be  foniid 
as  nearly  as  possible  in  the  center  of  a  plate  of  the  second  aeries, 

(17)  Beaidea  the  two  negativea  giving  the  stara  down  to  tbe  foar- 
teenth  magnitnde  another  aeriea  aball  be  made  with  aborterexpoaurea, 
to  assure  a  greater  precisiou  in  the  micrometrical  measurement  of  the 
fundamental  stars,  and  render  possible  the  eonstrnctiou  of  a  catalogne. 

(18)  Tlie  supplementary  negatives,  destined  for  the  construction  of  tbe 
catalogue,  shall  contain  all  the  stars  down  to  the  eleventh  magnitude 
approximately.  The  executive  committee  aball  determine  tbe  steps  to 
be  taken  to  insure  tbe  fulfillment  of  this  condition. 

(19)  Bach  photographic  plato  to  be  used  in  tbe  fonnation  of  the  cata- 
logue shall  be  accompanied  by  all  the  data  necessary  to  obtain  the 
orientation  and  the  value  of  its  scale;  and,  as  far  as  possible,  these  data 
shall  be  written  on  the  plato  itself.  Each  plate  of  this  kind  shall  show 
a  well-centered  copy  of  a  system  of  cross-wires  for  tbe  purpose  of  elimi- 
nating errora  which  may  be  produced  by  a  subsequent  deformation  of 
tbe  photographic  film.  Further  details  of  this  nature  shall  be  deter- 
mined by  the  executive  committee. 

(20)  In  tbe  negatives  intended  for  the  map  the  number  of  cross-wires 
to  be  used  in  their  control  and  reduction  shall  be  reduced  to  a  mini- 
mum. 

(21)  Tbe  tubes  of  tbe  photographic  iuatrnmenta  shall  be  constructed 
of  the  metal  most  likely  to  give  an  invariable  focal  plane  and  shall  carry 
a  graduation  for  the  determination  and  regulation  of  the  position  of  the 
plate. 

(22)  The  esecutive  committee  shall  eboose  tbe  reference  stars  to  be 
used. 

(23)  -The  question  of  the  methods  of  measurement  and  tbe  converaion 
of  the  numbers  obtained  into  right  ascensions  and  declinations  for  the 
equinox  of  1900  ia  left  to  the  executive  committee.  That  committee 
shall  firstoccupy  itself  with  the  study  and  methodaof  use  of  measuring- 
instruments,  giving  either  rectangular  or  polar  co-ordinates,  and  based 
npon  the  simultaneous  use  of  scales  for  the  larger  distances,  and  mi- 
crometer screws  for  scale  subdivisions. 

(24)  The  connection  of  the  plates  will  be  effected  in  conformity  with 
resolution  No,  16. 

At  the  last  general  session,  April  25,  the  Congress  delegated  its  pow- 
ers to  a  permanent  committee,  conaistingof  the  directors  of  the  observa- 
toriea  actually  taking  part  in  tbe  work,  and  the  following  eleven  mem- 
berscbosen  by  ballot,  viz.:  Christie,  DuuiJr,  Gilt,  Proaper  Henry,  Janssen, 
Loewy,  Pickering,  Struve,  Tacchini,  Togel,  and  Weiss.  The  obaerva- 
toriea  of  Algiers,  Bordeaux,  Gape  of  Good  Hope,  Greenwich,  La  Plata, 
Melbourne,  Oxford,  Paris,  Potsdam,  Eio  dc  Janeiro,  Santiago,  San  Fer- 
nando, Sydney,  Tacnbaya,  Tonlouae,  have  been  pledged  to  co-operate, 
and  the  instruments  for  several  of  them  are  well  a<lvanced.  Ho  observa- 
tory in  the  United  States  has  thus  far  signified  definitely  its  intention  of 
co-operating,  though  the  Government  bas  been  appealed  to  to  approprl- 
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ate  tbe  uecessary  fiioda  for  the  Wasliington  Observatory.  The  bnsiuess 
of  the  |>ermaoeHt  committee  U  traasacted  tlirongh  au  executive  bureau, 
consisting  of  Admiral  Moucbez,  president;  Christie,  Duu^r,  Jaussen, 
Struve,  and  Tacchini,  members,  and  Oill,  Loewy,aud  Vogel,  secretaries. 
It  ia  expected  that  meetings  of  the  permanent  committee  will  be  held 
every  three  years,  tboogh  tbey  may  be  called  more  frequently  if  found 
desirable.  Before  adjourning,  the  Congress  elected  also  a  special  com- 
mittee, to  occupy  iteelf  with  the  application  of  photography  to  astroD- ' 
omy  other  than  the  coustruction  of  a  map,  acting  ia  concert  with  the 
l>ermaneut  committee.  Messrs.  Common  aud  Janssea  were  requested 
to  take  charge  of  this  mattar.  They  have  communicated  by  circular 
with  all  whoare  likely  to  be  Interested  in  this  work,  and  propose  tocall 
a  meeting  at  Paris,  and  form  a  committee  for  tbe  consideration  of  tbe 
best  means  of  carrying  oat  the  plan  suggested  by  tbe  Congress. 

Aa  many  preliminary  experiments  are  necessary  in  arranging  details, 
special  subjects  of  iuvestigatiou  havo  been  referred  to  different  astron- 
omers. For  instance,  the  study  of  the  proper  form  of  reticule,  to  Yogel ; 
pbotograpbic  magnitudes, to  Struve  and  Pickering;  optical  deformatiou 
of  images,  to  Struve;  study  of  three  or  four  stars  nearly  in  a  straight 
line,  embracing  an  angular  distance  of  about  1  degree,  and  photographed 
necessarily  at  the  center  and  corner  of  a  plate,  to  tbe  observatories  of 
Algiers,  Leyden,  Paris,  Putkowa;  distortion  of  the  sensitive  film,  to  Al- 
giers, MeudoD,  Potsdam;  curved  plates,  Christiej  orientation  of  tbe 
plates,  tbe  Cape,  Paris;  measuring  apparatus,  to  a  special  committee; 
formula  for  the  preparation  of  the  plates,  Abney,  Eder;  the  effect  of 
colors  of  tbe  stars  upon  the  photographic  magnitude,  I>un6r. 

Tbe  permanent  committee  has  published,  through  the  Paris  Academy, 
three  reports:  the  first,  a  full  account  of  the  Congress  held  in  April, 
18S7 ;  the  other  two,  "  bulletins,"  containing  corres^wndence  and  results 
of  the  preliminary  investigations.  These  papers  are  of  great  iinjtortanco 
in  the  proposed  photographic  work,  but  tbey  can  hardly  be  reviewed 
satisfactorily  here.  The  most  extensive  are:  "Notesurl'applicatlon  de 
la  pbotograpbie  aux  mesures  microm^triquea  des  ^toiles,  T.-N.  Thiele; 
De  I'indueuce  des  dur^es  de  la  pose  sur  I'exactttnde  des  photegraphiea 
stellaires,  J.  Scheiner ;  Travanx  pr^paratoires  effectuSs  ii  I'observatoire 
do  Potsdam,  Vogel ;  Expos6  de  la  mi^thode  parallactique  do  mcsure, — 
reduction  des  cliches,  J.  C.  Kapteyn;  Becherches  faites  A  I'observatoire 
de  Harvard  College  sur  les  rt^sultats  photom^triqnes,  E.  C.  Pickering; 
fitendue  du  champ  des  cliches  pbotograpbiques  do  I'observatoiro  de 
Paris,  MM.  Henry." 

It  is  strongly  recommended  that  the  plates  be  measured  at  a  central 
bureau  established  in  the  neighborhood  of  Paris. 

Professor  Pritcbard  having  undertaken,  for  the  photographic  com- 
mittee of  the  Boyal  Society,  an  examination  of  ttro  stlver-onglass  mir- 
rors of  the  same  aperture  but  of  very  dift'erent  focal  liMigths,  with  a  view 
of  asccrtainrngtbepnictical  effects  of  focid  length  on  the  photogniphio 
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Held,  has  conclnded  that  mirrors  are  uiisuitiible  for  any  extensive  chart- 
ing, particnlurly  mirrors  of  short  focal  length;  at  the  same  time  there 
is  uo  doabt  as  to  their  capacity  for  the  singularly  accurate  detineation 
of  small  portions  of  the  heavens,  and  for  such  operations  us  those  cod- 
uecteil  with  stellar  paralla>x  or  the  charting  of  the  moon. 

Mr.  Roberto  has  described  in  the  Monthly  I^otioes  (49 :  5-13)  an  in- 
strument which  hecallsthe  "stellarpaiitograyer,"  iotended  to suruionat 
the  difficnities  of  reproducing  the  negiitives  after  they  have  been  ob- 
tained. It  is  essentially  an  instrument  for  engraving  upon  copper  plates 
|>oints  of  the  same  size  and  in  the  same  relative  positions  as  those  de- 
picteil  by  the  photographs. 

In  the  long  exposures  of  two  hours  and  upwards  that  some  of  the 
photographs  have  required  there  is  considerable  danger  of  displace 
ments  of  the  imagetj  upon  the  plates  due  to  variations  iu  the  refraction. 
Dr.  Dreyer  has  found  that  in  latitude  +00=^  such  displacements  are  not 
likely  to  exceed  0".5  (and  will  therefore  not  effect  sensibly  the  symmetry 
of  the  images)  in  the  case  of  an  e^iuatorial  star  moving  from  27'"  east 
to  U7"  west  of  the  meridian  or  in  the  case  of  a  star  of  +36°  declinatiou 
moving  from  39™  east  to  SO™  west. 

The  photographic  work  of  Professor  Pickering  upon  stellar  spectra, 
and  of  Oothard,  Yogel  and  Bobertfl  upon  nebuire,  has  been  mentioned 
under  these  headings.  Kapid  progress  has  been  made  by  Dr.  mil  with 
his  sonthem  photographic  Durch mnstcrung. 

COMETS. 

Comet  Enckc  (1SS8  II). — Euckv's  well-known  periodic  comet  was 
picked  up  by  Mr.  Teblmtt,  of  Windsor,  New  South  Wales,  with  the 
help  of  the  ephemcris  of  Backlutid  and  Seraphimoff,  on  July  8,  1S8S, 
ten  days  after  it  had  passed  perihelion.  In  a  4J-iMch  telescope  it  ap- 
peared as  a  small,  bright,  well-condensed  nebula,  about  t'  in  diam- 
eter, without  a  nucleus.  It  was  observed  at  Windsor  till  Angust  1, 
when  it  was  "of  the  last  degree  of  faintuess,"  and  at  the  Cape  to 
August  9,  but  it  was  unfavorably  situated  for  observation  iu  the 
northern  hemisphere. 

Berberich  has  discussed  the  brightness  of  Gncke's  comet  as  seen  at 
different  returns  from  IT'Sti  to  l^'JS,  and  calls  attention  to  the  rather 
remurkable  uircumstiiuce  that  the  comet  has  been  most  conspicuous 
when  seeu  near  a  time  of  maximum  of  solar  si)ots>  and  least  when  re- 
turning near  a  minimum. 

Comet  Fayc  (1SS8  IV).— Fouud  by  Perrotin,  at  Nice,  August  9,  lS&6, 
by  the  hel|i  of  a  sweeping  ephemcris  i»repared  by  Ki'cutz.  It  wjis  de- 
scribed as  a  very  faint,  circular  nebulosity  about  one  miuute  in  extent, 
with  a  slight  central  condensation.  Althongh  it  remained  visible  as 
late  as  February,  IS89,  on  account  of  its  extreme  faintuess  but  few 
observations  seemed  to  have  been  secured.  Maximum  brightness  was 
reached  about  the  bc(;inniiig  of  December.     The  correction  to  the 
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epliemeris  coiDpnted  directly  from  tbo  elements  was  — 1'".4;  +  i',  corre- 
8[>ondiiig  to  a  retardation  of  tbe  peribelion  time  of  abont  two  dftys. 

Coinet  Olbera,  origiuully  discovered  by  tbe  celebrated  Dr.  Olbera  od 
3Iarcli  6, 1815,  was  picked  up  by  Brooks  on  August  24,  1887,  inde- 
dend(<utly  of  GinEel's  epbemoris.  Bessel,  wbo  made  a  discnssion  of 
tbe  earlier  observations,  predictetl  a  retarn  to  perihelion  ou  February 
9,  1887,  and  Dr.  6inzel,  rediRCuaaing  tbe  orbit  in  a  very  elaborate 
manner,  found  the  most  probable  date  of  perihelion  to  be  Decem- 
ber 17,  18SC,  with  au  tincertainty  of  l.G  years.  Perihelion  actually 
ocouired  OD  October  8,  1SS7.  Especial  interest  attaches  to  this  comet 
ns  tbe  third  member  of  the  group  of  comets  having  a  period  of  about 
seventy-five  years  (Halley'e,  Pons',  and  Gibers'),  which  bas  returned 
to  perihelion  in  conformity  with  prediction.  Kammermauu,  at  Geneva, 
described  it  on  August  29, 1887,  as  a,  bright  7.8  magnitude,  with  a  faint 
tail.  There  seemu  to  be  no  reiison  for  supposing  that  it  bas  lost  any- 
thing of  its  ligbt-giviug  power  since  its  previous  ap|>Garanceiu  1815, 
Tbe  last  observation  at  this  return  was  made  at  the  Lick  Observatory 
ou  July  5, 1888,  when  the  theoretical  brightness  was  less  than  oue- 
tentb  that  at  the  time  of  discovery. 

Comet  Tempel. — The  comet  discovered  by  Tempel  on  July  3, 1873,  and 
found  to  have  a  period  of  fi\e  and  one-quarter  years,  was  observed  at  its 
return  in  1878,  but  escaped  observation  in  1883  when  it  was  due  at  peri- 
helion on  November  20.  The  conditions  of  visibility  seem  to  bo  even 
vorse  for  tbe  return  of  1889,  tbe  comet  n'matning  too  ucar  tbe  sun, 
wbile  the  circumstances  of  tbe  return  in  181)4  are  but  little  different 
from  those  of  1683. 

Comet  Winneeke. — Yon  Haenltl  bas  retliscussed  the  motion  of  Win- 
necke*fl  comet,  making  ose  of  observations  at  a  later  return  than  Op- 
polzer  could  employ  in  1880.  The  object  was  to  detect,  if  iiossible,  any 
increase  in  the  mean  motion  similar  to  that  exhibited  by  Knoke's  comet, 
though  not  sensible  in  Faye's  comet,  possibly  owing  to  its  great  perihe- 
lion distance.  He  finds  no  acceleration  whatever  of  the  mean  motion, 
the  actual  figures  indicating  rather  a  slight  retardation,  but  far  too 
small  to  justify  any  conchision  other  than  absence  of  change  in  the 
mean  motion  and  length  of  perio<1. 
Comet  188fl  VIII:  I      Discovered  by  Barnard  on  January  23, 1887;  last 

=Coineto  18W.        |  observed  on  May  22, 18>S7;  ]»eriheliou  November  28, 
1886. 
Comet  1887  I :    .  I      -^  cable  dispatch  from  Dr.  Thome,  tbe  di- 

sConiPt  a  imj.  rector  of  the  Cordoba  Observatory  in  South 

=Ti.egrcntwmtbBnicompt.  |  America,  announced  bis  discovery  on  Jau- 
nnry  18,  18S7,  of  a  large  comet,  or  rather  the  tail  of  a  large  comet,  faint 
and  illusory  in  the  twilight  and  mist  of  tbe  horizon.  From  later  infor- 
mation it  appeared  that  the  comet  was  seen  at  Blanwberg,  near  Cape 
Town,  on  tbe  same  evening,  by  a  farmer  and  a  fisherman,  and  a  day  or 
two  later  it  was  seen  at  several  places  in  Australia,    Dr.  Thome  was 
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not  ablo  to  coiiflrm  his  discovery  till  January  20.  From  the  22(1  to  tlic 
25tb  tbe  comet  was  a  beautiful  object  to  tbo  naked  eye — a  narrow, 
strai^lit,  sharitty  defined,  graceful  tail,  over  40  degrees  long,  Khiiiiug 
with  a  soft  starry  Ugbt  against  tUe  dark  sky,  begiiniing,  ii(>par«uUy, 
witbout  a  bead,  aud  gradually  widening  and  fading  as  it  extended  up- 
wards. At  tfae  Cape  of  Good  Hope  it  was  observed  from  Jaiinary  33 
to  28,  tlie  long,  straight  tail  recalling  tbe  comet  of  February,  ISSO.  The 
Bevista  do  observatorio  for  February,  publisbed  by  Dr.  Oruls  at  llio 
Janeiro,  gives  a  skctcb  of  the  comet  oDidc  on  January  24.  The  nucleus 
was  then  somewhere  beyond  tbe  bright  star  a  Oruis,  invisible  in  the 
liaze  of  tbe  horizon,  and  tbe  tail  stretchetl  up  lieyoiid  yS  Ilydrae,  a  nar- 
row ribbon  52  degrees  iii  length  aud  about  half  a  degree  in  width.  As 
far  as  we  have  been  able  to  learu  tbe  comet  was  not  seeu  at  all  in  tbe 
northern  hemisphere,  and  was  not  followed  iu  tbe  southeru  benusphere 
beyond  tbe  end  of  January. 

Unfortunately,  also,  no  well  defined  nucleus,  or  even  tbe  slightest 
condensation  as  a  point  of  observation  could  be  made  out  at  auy  of  tbe 
observatories  at  which  the  comet  was  visible,  aud  from  tbe  rough  ob- 
servations which  were  obtained  it  is  impossible  to  determine  the  orbit 
with  auy  degree  of  precision.  The  earlier  dispatches  suggested  the 
identity  of  the  new  comet  with  the  great  comet  of  1880,  apparently  on 
tbe  ground  of  a  general  similarity  of  tbe  circumstances  of  the  apparition, 
and  on  tbe  fact  that  the  line  of  sight  nearly  intersected  the  orbit  of  the 
comet  of  1880 ;  but  Mr.  Ghaudler,  who  has  made  a  critical  discussion  of 
all  the  observations  obtained,  has  been  unable  to  reconcile  them  with  an 
orbitsimilar  to  that  of  the  group  of  great  comets  of  13J3, 18S0,  and  1S.')3; 
tbe  orbiC  that  he  obtains  bears  a  closer  resemblance,  iu  fact,  to  those  of 
the  comets  of  1680  and  1689.  The  unavoidable  uncertainty  in  the  ob- 
servations must,  however,  leave  the  question  of  identity  unsettled. 
Tbe  extremely  small  perihelion  distance  is  worthy  of  notice,  aud  may, 
perhaps,  account  for  tbe  lack  of  nucleus.  Indeed,  if  we  accept  tbe  orbit 
computed  by  Dr.  Oppenheim(()  =0.0047),  the  comet  must  have  plougbeil 
through  tbe  surfnce  of  the  sun  itself. 
Comet  1887  II ;     I    Discovered  by  W.  B.  Brooks,  at  Pbeli>8,  New  York, 

=  CometbiB87.  |  qj,  the  evening  of  January  22, 1867,  in  tbe  constella- 
tion Draco.  In  the  early  part  of  February  it  reached  its  greatest  north- 
ern declination,  SO'^,  then  went  south  again,  and  was  last  observe<l 
by  Plummer  at  Orwell  Park,  on  April  23.  From  the  time  of  discovery 
it  increased  gradually  in  brightness  till  about  the  middle  of  February, 
when  it  was  described  as  a  bright  telescopic  object  about  3'  in  diam- 
eter with  well  marked  central  condensation  of  the  tenth  magnitude. 
According  to  the  yet  unfluished  investigation  of  Dr.  Stechert  the  orbit 
shows  a  well-marked  ellipticity. 
Comet  1887  III:     j     Discovered  by  Barnard  at  Nashville  on  the  night 

_^^o^3^; I  of  February  10, 1887,  in  8''  risht  ascension,  and  l.io 

south  declination,  a  very  faint  nebulous  object  with  rapid  motion  to- 
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wards  tlie  north  antl  west;  last  observed  on  April  10,  at  Orwell  Park. 
Tbe  ordiiinry  formula  for  brigtitness,  wliicli  aHSumes  tbat  the  comet 
shines  by  reflected  »uiiUght  only,  seems  to  h»vo  failed  iu  this  ciise,  as  iu 
many  others;  in  the  ini<ld]e  of  March,  wheu  its  theoretical  brightueas 
was  0.12  that  at  the  time  of  discovery,  it  was  a[)pareutiy  as  well  seen  as 
during  the  first  days  of  its  appearance. 
Comet  1887  IV :      I      Barnard's  third  comet  of  1837  was  discovered  at 

=  Coiiigtni&67.  1  n  o'clock  on  the  evening  of  May  12,  iu  right  as- 
ceusiou  15",  declination— 31°.  On  May  13  it  was  described  by  Boss  as 
having  a  star  like  nucleus  of  the  11.5  magnitude.  It  increased  some- 
what in  brightness  till  about  tbe  middle  of  June,  developing  a  tail 
which  attained  a  length  of  5'.  It  moved  rapidly  north,  and  on  account 
of  its  brightuesB  and  favorable  situatiou  was  well  observed,  till  August 
11.  Mr.  Muller  has  already  completed  a  ilefluitive  orbit,  and  finds  tbat 
the  observations  are  represented  by  an  ellipse  somewhat  better  than 
by  a  parabola. 
Comet  1887  V:  Found  by  W.  R.  Brooks,  of  Phelps,  New 

=C<.iaet/  18^7.  York,  on  August  24, 1887.    (See  comet  Olbers.) 

= Co  met  lots. 

=OII)er(i'  comet. 

=Oll>er8-Broo1u  comet. 


Comet  1888  I :  I  Discovered  by  Sawerthal,  at  the  Cape  of  Good 
=CoroctalB&j.  |  flopg^  qu  February  18, 1888,  or  the  early  morning 
of  February  19,  civil  reckoning,  the  comet  being  readily  seen  with  the 
naked  eye,  with  sharply  defined  nucleus  of  the  seventh  magnitude  in 
right  ascension  ID'',  declination  —56°;  a  tail  2°  in  length  was  visible 
with  an  opera-glass.  The  rapid  northerly  motiou  brought  it,  by  the 
12th  of  March,  into  view  in  the  northern  hemisphere,  where  it  was  fol- 
lowed nntil  September,  being  reported  visible  to  the  naked  eye  nutil 
the  first  part  of  May.  Thome,  at  Cordoba,  described  it  as  a  flue  naked- 
eye  object,  with  a  tail,  at  its  maximum,  5°  in  length  and  a  nucleus  of 
three  and  one-half  magnitude.  Remarkable  ductuatious  occurred  in 
the  brightness  of  the  head,  during  the  months  of  March  and  May,  re- 
sembling the  phenomena  noted  in  the  great  September  comet  of  1882 
and  the  Pons-Brooks  comet  of  1884. 

On  the  19th  of  March  the  main  eighth  magnitude  nucleus  was  seen  to 
have  an  eleventh  maguitutle  compauion,  and  on  the  27th  of  the  month 
a  third  faint  nucleus  was  detected;  the  triple  nucleus  was  hist  seen 
on  the  4th  of  June.  Between  the  19th  and  2l8t  of  May  it  became  five 
or  sis  times  brighter  than  during  the  days  immediately  preceding,  and 
from  the  nnclens  two  bright  streamers  were  shot  out,  curving  backward 
ou  either  side  of  tbe  nucleus  into  the  tiul.  This  sudden  outburst  is  all 
tbe  more  difficult  to  account  for  as  it  occurred  two  months  after  yen- 
heliou;  it  is  to  be  regretted  that  no  spectroscopic  observations  wore 
obtained  at  this  critical  period.  The  spectroscopic  observations  made 
iu  Mjirch  and  April  showed  a  faint,  broad,  continuous  spectrum,  iu  ud- 
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ditioQ  to  the  three  characteristic  liydtogeii  hanila.  The  orbit,  accord- 
ing to  Berberich,i8  undoubtedly  elliptic,  the  period,  from  his  preliminary 
computation,  being  2,370  years. 

=Comot  i  I8SI  ^'™*  observed  at  this  return  by  Tebbntt,  at  Wind- 

=  EDcke'8coroet.  Bor,  New  South  Wales,  on  Jitly  8.  (See  comet  Encke.) 
Comet  188S  III:  I  Discovered  by  W.  U.  Brooks,  at  the  new  Smith  Ob- 
=Comet  e  19W.  |  gervatory,  Geneva,  New  York,  about  8:46  P.  m,,  Au- 
gust 7,1888— right  ascension  IO"*  5™,  deciliuation  +  4*0.30'.  The  head  was 
round,  one-hair  minute  in  diameter;  the  uuciena  was  of  the  ninth  to 
tenth  magnitude,  and  there  was  a  little  tail  6'  long  in  position  angle 
270°.  Perihelion  had  been  passed  on  July  31 ;  the  last  observation  re- 
[torted  was  on  October  10. 

^^^cLltTieS^ '  I      ^°°°'^  ^>'  Pwrot*"* Bt  Nice, August 9, 1888.    (See 

=F»ye'a  comet.'     |  Comet  Faye.) 
Comet  1888  V :  Discovered  by  Mr.  B.  E.  Barnard,  at  the  Lick  Ob- 

=C<"™t  /  1SH8.  I  servatory,  on  October  SOj  a  faint  suspicious  object, 
the  head  well  developed,  with  ill-deflued  nucleus,  and  a  short  tail.  Peri- 
helion bad  tatcen  place  some  forty-eight  days  before  discovery,  but  the 
increaaiug  distance  from  the  sun  was  largely  com|>ens3ted  for  by  the 
approach  to  the  earth,  so  that  the  comet  was  observed  for  several 
months  in  1889. 
Comet  1S89  I :      I      This  comet  was  discovered  by  Barnard  at  the  Lick 

=0"'"et  .8i?^-__J  Observatory,  with  a  4  inch  comet-seeker,  on  Septem- 
ber 2,  18SS,  or  the  morning  of  September  3,  and  also  independently  by 
Brooks,  at  Geneva,  on  the  following  morning.  It  was  a  round  nebulous 
mass  1',  in  diameter,  with  a  central  eundensation  of  11-12  magnitude 
and  no  tail.  At  the  end  of  November  it  reached  its  maximum  bright- 
ness, twelve  times  as  bright  as  at  discovery,  aud  appeared  to  the  naked 
eye  like  a  nebulous  star  of  the  sixth  magnitude.  It  will  uot  pass  peri- 
helion till  January  31, 1889. 

The  spectrum,  according  to  Dr.  Copeland,  on  November  14,  instead 
of  being  composed  of  the  usual  feeble  separate  bands,  was  continuous, 
rather  long,  ext«uding  from  wave-lengths  575  to  450  of  Angstriim's  scale, 
brighter  in  the  middle  and  fading  gradually  at  both  ends ;  it  resembled 
the  spectrum  of  a  close  globular  star-cluster  or  of  a  non-gaseous  uebnia, 
rather  thau  that  of  a  self  Inmiuous  gas.  Faiut  jtatcbes  of  light  were 
made  out  in  the  i)ositious  usually  occupied  by  the  second  and  third 
cometary  bands.  Similar  observations  were  made  later,  and  on  Decem- 
ber 8,  all  three  bands  were  distinctly  visible,  but  on  each  occasion  the 
couMnuous spectrum  formed  the  ground  on  which  the  brighter  spectrum 
was  sujfcrposed.  "It  seems  probable  that  the  comet  shines  mainly  by 
reflected  hght,  -  -  -  to  which  the  action  of  the  suu  on  the  cometary 
material  ia  slowly  adding  the  usual  bright  bauds." 
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Prof.  Dauiel  Kirkwood  baa  suggested  that  certniu  comets  of  abort 
period  may  have  origiuat^d  witbiu  the  solar  system.  Wolfs  comet 
(1884  III),  for  example,  before  its  last  iiear  ajiproacli  to  Jupiter,  bad  an 
ecceutrioity  of  0.28,  which  is  exceeded  by  twelve  known  asteroids,  and 
the  elements  of  Tempel's  comet  (1867  II)  do  not  diflfer  greatly  from 
those  of  an  eccentric  asteroid.  Out  of  twenty  sbort-period  comets, 
seven  have  disappeared  either  by  dissolution,  like  Biela's  comet,  or  by 
the  transformation  of  the  orbit  by  Jnpiter  as  in  the  case  of  LexelPs  comet. 
Five,  or,  including  Encke's  and  Biela's,  seven,  have  periods  commensur- 
able with  that  of  Jupiter;  all  have  direct  motion;  all  but  one  have  a 
smaller  inclination  than  Pallas,  and  there  is  a  tendency  of  the  perihelia 
to  concentrate  in  the  180°  (fh>m  290°  to  1I0<^),  as  in  the  asteroids. 

One  of  the  most  able  of  recent  couttibutions  to  cometary  astronomy 
is  a  monograph  by  Dr.  Kreutz  upon  the  orbit  of  the  great  September 
comet  of  1882.  In  connection  with  investigations  being  carried  on  by 
Professor  Weiss  this  will  form  a  complete  discussion  of  the  system  of 
comets  with  remarkably  small  perihelion  distance,  1843  1, 1880  I,  and 
1882  IX. 

Dr.  Galle  is  compiling  a  catalogue  of  recent  comets  embracing  the 
various  sujiplements  to  the  list  given  in  1847  iu  Encke's  edition  of 
*'  Olbera'  Methode." 

METEORITES. 

Researches  oit  meteorites. — Mr.  Lockyer  presented  at  the  meeting  of  the 
Royal  Society  on  November  17,  1887,  a  paper  giving  the  results  of  hia 
*'  Itesearches  on  Meteorites,"  which  has  attracted  much  attention.  He 
has  examined  meteoric  spectra  under  various  conditions,  particularly 
that  of  feeble  temperature,  and  has  found  it  possible  to  obtain  from 
meteorites  spectra  that  show  the  most  peculiar  features  of  solar,  stellar, 
nebular,  or  cometary  spectra.  "  In  the  spectra  of  nebula,  for  instance, 
seven  lines  have  been  detected,  of  which  three  were  traced  to  hydrogen, 
three  to  low-temperature  magnesium,  and  the  seventh,  which  has  not 
yet  been  traced  to  its  originating  element,  has  been  eiven  by  the  glow 
from  the  Dhurmsala  meteorite.  The  most  cliaracteristio  nebular  line 
was  identified  with  the  low-temperature  flutiug  of  magnesium,  and  tbe 
unusual  spectrum  obtained  from  the  comets  of  180G  and  1807  was 
ascribed  to  the  same  cause.  The  chauges  observed  in  tbe  speetrum  of 
the  great  comet  of  1883  were  sucb  as  would  correspoud  to  the  changes 
induced  by  the  change  of  tem^wrature  in  the  spectrnm  of  a  meteorite ; 
and  the  changes  iu  the  spectrum  of  Nova  Gygni,  and  the  bright  lines  in 
such  a  star  as  B  Gcminorum  received  a  similar  explanatiou ;  white  a 
very  full,  in  parts  almostperfect,  reproduction  of  a  considerable  portion 
of  the  solar  spectrum  has  beeu  obtained  by  taking  a  composite  photo- 
graph of  the  arc  spectrum  of  several  stony  meteorites,  taken  at  random 
between  iron  meteoric  poles.  These  and  similar  observations  have  led 
Mr.  Lockyet  to  regard  all  self-luminous  bodies  iu  the  celestial  spaces 
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as  oompoaoil  of  meteorites,  or  nioBHes  of  meteotitic  vapor  piwluced  by 
heat  brougbt  about  Uy  coiuleiisation  of  meteorewanns  due  to  gravity, 
80  that  tlie  exiatiug  tlistinctioii  between  Btars,  comets,  and  nebula)  restfl 
on  iio  physical  basis.  All  alike  are  nieteontic  in  origin,  tbe  (litfereiices 
between  tbem  deitendiiig  upon  differences  in  temiierature,  and  npon  tbe 
closeness  of  the  component  meteorites  to  one  another.  Jfovte  (new  stars 
that  blaze  forth  suddenly)  are  explained  iis  produced  by  tbe  clash  of 
meteor-streams,  and  most  variable  stars  aro  regarded  as  uncondcnsed 
meteor-streams.  Stars  with  8pectr.<i  like  that  of  Alpha  Ononis  (Kigel) 
are  considered  not  as  true  suns,  but  as  mere  donds  of  incandescent 
stones ;  probably  the  first  stage  of  meteoritic  condensation.  Stars  vitb 
spectra  of  the  first  and  second  type  represent  tbe  condensed  swarm  in 
its  hottest  stages,  while  spectra  of  Seccbi's  fourth  type  indicate  an  ad- 
vanced state  of  cooling." 

The  genera)  conclnsiens  arrived  at  by  Mr.  Lockyer  may  be  thus 
summarized:  All  self-luminous  bodies  in  space  are  composed  of  mC' 
teoritea  variously  aggregated,  and  at  various  stages  or  tem|>erature 
depeudiug  u|)OU  tbe  frequency  and  violence  of  their  mutual  collisions. 
Comets,  nebahe,  bright-liue  stars,  stars  showing  banded  spectra  of  tbe  ^ 
third  type,  including  most  long-i)eriod  variables,  are  to  be  regarded  as 
veritable  meteor-swarms;  they  are  made  up,  that  is  to  say,  of  an  in- 
definite maltitude  of  separate  and  (in  a  sense)  independent  solid  bodies, 
bathed  in  evolved  gases,  and  glowing  with  the  heat  due  to  their  ar- 
rested motions.  "Tbe  existing  distinction,"  we  are  told,  "between 
stars,  comets,  and  nebulie  rests  on  no  physical  basis."  Stars,  on  tbe 
other  hand,  of  the  Sirian  and  solar  tyi>es  (constituting  tbe  only  true 
"suns")  are  vaporized  raeteor-swarras;  their  high  temperatures  repre- 
sent the  surrendered  velocities  of  myriads  of  jostling  particles,  drawn 
together  by  the  victorious  power  of  gravity. 

"Collisions"  are  not  however  exclusively  relied  upon  for  the  cos- 
uiical  production  of  light  and  heat.  It  is  admitted  that  the  luminosity 
of  comets  and  nebutat  must  be  largely  due  to  electrical  excitement; 
nor  is  any  reason  apparent  why  its  influence  should  be  restricted  to 
these  two  classes  of  bodies.  Destruction  of  movement  by  impacts  can 
scarcely  be  made  to  supply  its  place.  Occasional  illuminative  effects 
may  be  derived  from  it,  but  none  that  are  uniform  and  permanent 

The  small  bodies  which,  more  or  less  plentifully  distributed,  api>ear 
to  pervade  space,  are  in  this  theory  treated  as  the  fundamental  atoms 
of  tbe  universe.  But  it  is  evident  that  wo  can  not  begin  there.  They 
have  a  history,  marked  perhaps  by  strange  vicissitudes.  They  may  be 
agents  of  regeneration,  but  they  are  almost  certainly  products  of  de- 
structiou.  Possibly  they  are  seed  as  well  as  dost,  and  serve  as  the 
material  link  between  the  creation  and  decay  of  successive  generations 
of  snns. 

The  orbiU  of  meteorites. — Prof.  n.  A.  Newton,  of  Yale  College,  has 
carefully  studied  the  evidence  available  for  determining  the  "former 
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orbitH  ot  tbose  metfiitrites  that  are  in  our  collections  and  tbat  were  seen 
to  fall."  Of  these  stone-falls  there  are  three  classes:  (a)  116  falls  for 
vhich  wo  have  statements  as  to  the  direction  of  the  path  through  the 
air;  {b)  94  falls  of  wbicb  we  know  the  time  of  day;  (c)  60  or  more  falls 
of  which  the  history  is  too  scanty  to  give  the  time  of  day.  He  is  led 
to  the  following  three  propositions : 

1.  The  meteorites  which  we  have  in  our  cabinets,  and  which  were 
seen  to  fall,  were  originally  (as  a  class  and  with  a  very  small  num- 
ber of  exceptions)  moving  about  the  sun  in  orbits  that  had  inclinations 
lewi  than  90°;  that  is,  their  motions  were  direct,  not  retrograde. 

2.  The  reason  why  wo  have  only  this  class  of  stones  in  our  collections 
is  not  one  wholly  or  even  mainly  dependent  ui)on  the  habits  of  men ; 
nor  on  the  times  when  men  are  out  of  doors;  nor  on  the  places  where 
men  live ;  nor  on  any  other  principle  of  selection  acting  at  or  after  the 
arrival  of  the  stones  at  the  ground.  Either  the  stones,  which  are  mov- 
ing in  the  solar  system  across  the  earth's  orbit,  move  in  general  in  direct 
orbits,  or  else  for  some  reason  the  stones  which  move  in  retrograde 
orbits  do  not  in  general  come  through  the  air  in  solid  form. 

3.  The  perihelion-distances  of  nearly  all  the  orbits  in  which  these 
stones  moved  were  not  less  than  0.5  nor  more  than  1.0,  the  earth's 
radius- vector  being  unity.    {Observatory  11:  331.) 

At  the  meeting  of  the  Royal  Society,  November  15, 1888,  Prof.  G.  H. 
Darwin  read  an  importantpaperdealingwith  the mecbauical conditions 
of  a  swarm  of  meteorites  ftttm  a  mathematical  stnnd-poiut. 

80LAR  SYSTEM. 

Motion  of  the  solar  system  in  »pace. — Dr.  Ludwig  Strnve  has  ma<1e  a 
careful  comparison  of  the  Pulkowa  catalogues  for  1855  with  Auwer's 
re-reduction  ofKradley  (epoch  1755),  and,  as  one  of  his  results,  hasob- 
titined  a  value  of  the  motion  of  our  system  to  which  a  good  deal  of  in- 
terest attaches.  As  it  was  necessary  to  assume  some  connection  be- 
tween the  magnitude  of  a  star  and  its  distance,  he  adopted  the  follow- 
ing relative  scale,  regarding  a  star  of  the  sixth  magnitude  as  at  the  dis- 
tauce  unity : 
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Tlie  result  he  obtains— 4."3C — is  then  the  angular  motion  of  the  sun 
in  one  hundred  years,  as  seen  from  the  average  sixth  magnitnde  star. 
The  actual  velocity  corrcBi)onding  to  this  is  about  13  miles  ]ier  second. 
The  iwint  in  the  sky  towards  which  the  sun  is  moving  is  in  tlio  constel- 
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Iati<Hi  Hercaled.  By  combiniDg  Lis  resnlta  ^ith  tbose  of  other  astrono- 
men,  Strave  adopts  for  the  meau  a  disptauemeiit  of  about  5",  oorres- 
poodiug  to  a  velocity  of  15  miles  per  secoDd.  Tlie  point  toward  which 
the  ttystfim  is  moring  is  still  In  Hercules,  right  aeeeusioa  3C6°.7,  decli- 
nation +31O.0. 

The  following  table  shows  how  the  varioas  determinatioDS  of  these  co- 
ordiuntes  agree : 
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For  the  maguitude  of  the  motion  in  a  century  wo  have — 

O.  Strove 4, "31 

Durkin 5.  22 

L.  Strove 4,  36 

GyKlfin 6.  80 


1,167 

(t) 


aa  seen  from  a  star  of  the  »i.\th  magnitude. 


Rotation  time  of  the  sun. — Mr,  Crew,  of  Johns  Hopkins  Uuivcrsity, 
has  made  a  new  determination  of  the  time  of  revolution  of  the  Buu  on 
its  axis  by  comparing  the  wave-lengths  of  certain  lines  iu  the  Bpectntoi 
when  measnred  in  light  coining  from  two  opiKtsite  limbs  of  the  sun.  By 
DoppleHs  principle  the  wave-length  of  the  line  in  light  fh)[n  the  ap- 
proaching limb  oaght  to  be  shorter  than  in  the  light  from  the  receding 
limb.  The  results  obtained  give  a  velocity  of  the  photosphere  at  the 
sun's  equator  of  2.437  miles  per  second ;  lYom  this  the  rotation  time  is 
determined  to  be  25.88  days.  Mr.  Crew's  observations  indicate  an  in- 
crease in  the  angular  velocity  of  tlie  surface  with  increase  iu  the  helio- 
graphio  latitude.  This  result  is  opposed  to  that  obtained  by  Oarrington 
and  Spoerer  from  observations  of  suitspots.  ^    i        C  ■t''0>^  Ic 
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Dr.  Willing  hiii^  fuuiid  tlio  rotation  period  from  ouservatioiis  of  faculm 
to  b«  25.23,  aud  bas  dotecled  iio  varialiou  in  velocity  deiiendiug  upon 
tLo  latitude.  The  difficulty  of  identifying  faculx  on  tbeir  roappearaiitte, 
utid  ot  measuring  their  positions  with  exactness,  makes  the  result  some- 
what doubtful. 

Diameter  of  the  sun. — Dr.  Anwers  has  made  a  very  exhaustive  dis- 
cussion of  the  sun's  hot'izi>utal  and  vertical  diameters  from  the  meridinu 
ol>8ervatious  of  Greenwich,  Washington,  Oxford  and  Keuchatcl  with 
special  reference  to  the  alleged  variations  iu  the  mean  annual  dianieters 
fullowing  the  peri04l  of  the  sunspot  cycle.  He  concludes  that  there  is 
no  valid  reason  for  supposing  the  sun's  diameter  to  vary,  and  that  the 
apiiarent  changes  arise  from  insulSctently  determined  personal  equa- 
tions. Healsopoints  out  that  mecidtau  observations  are  quite  imsuited 
for  the  determination  of  any  possible  elliptiuity  in  the  sun's  disk,  and 
that  there  is  no  reason  to  conclude  from  these  results  that  Buch  ellip- 
ticity  exists.  The  several  mean  values  of  the  sun's  (assumed  circular) 
diameter  are: 


Gre«Dw:ah.. 
Wasliingtou 


The  discordances  are  ascribed  to  instrumental  or  unelimiaated  per* 
soual  peculiarities. 

In  a  second  paper  Ur.  Auwers  discusses  the  apparent  changes  of  both 
the  horizontal  and  vertical  diameter  during  the  course  of  a  year,  de- 
duced from  meridian  observations,  and  he  concludes  that  the  perioilio 
variations  in  the  monthly  value  of  the  diameters  result  not  from 
physical  changes  iu  the  sun,  but  from  the  effect  of  temperature  on  the 
iustrumeuts  and  from  diH't^rence  in  the  quality  of  the  telescopic  images 
at  opposite  seasous  of  the  year. 

Another  discussion  of  the  horizontal  diameter  of  the  sun  has  been 
matltt  by  Professor  di  Legge  from  meridian  transits  of  the  sun  observed 
at  Campidoglio  from  1874  to  IdS3.  The  mean  borizontal  diameter  at 
mean  distance  deduced  from  5700  transits  by  four  observers  on  2213 
days  is  32'  2".38. 

Solar  avticiiy  in  1887, 1888. — The  decrease  in  spots,  faculie  and  promi- 
nences which  was  so  marked  dnriug  188C,  aud  particularly  during  the 
latter  part  of  that  year,  conliuned  iu  1887,  and  although  there  was  no 
spotless  period  as  long  as  that  of  November,  188tf,  the  mean  spotted 
area  for  the  year  was  much  below  that  of  the  year  preceding.  The  days 
of  greatest  spotted  area  were  Jnly  0,  7,  and  8.  The  agreement  in  the 
general  form  of  the  curves  tor  spot  numbers  aud  magnetic  variatiOD 
was  not  so  close  as  iu  some  previous  years.  The  fluctuations  in  the  num- 
bers and  dimensions  of  the  promiuences  were  less  than  for  the  spots, 
but  they  also  showed  a  masimuni  In  July.  Faculat  accorded  well  with 
the  prominences,  neither  faciihr  nor  prominences  following  the  spots  in 
the  marketl  depression  of  November. 
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DnriDg  1888  apots  were  few,  small  and  in  low  latitudes,  and  tbere 
were  fireqaeut  intervals  in  whicti  nositots  at  all  were  seen,  longer  iuter- 
rals  in  fact  than  any  since  the  minimum  of  1879.  The  moat  prolific 
mouth  as  to  entire  spotted  area,  though  not  as  to  number  of  spots,  was 
November,  following  immediately  a  long  period  of  quiescence.  Tliere 
wati  a  rongh  tendency  of  spots  to  certain  solar  longitudes  and  in  lati- 
tude, tbey  contiimed  to  be  more  numerous  in  the  southern  thau  in  tbe 
northern  hemisphere.  Faculfo  did  not  vary  simultaneously  with  spots, 
bat  their  diminution  as  compared  with  1886  and  1887,  was  slight.  They 
showed  a  very  noticeable  development  during  the  secondary  maximuiu 
of  September,  while  the  prominences  fell  ofi'  considerably  both  in  Sep- 
tember and  November,  but  attained  their  greatest  development  in 
March  and  April. 

Solar  spectrum. — Experiments  made  by  Professor  Trowbridge  and 
Mr.  C.  0.  Hutchius  at  tlie  Jefferson  Physical  Laboratory  iu  Cambridge, 
have  overthrown  the  proof  brought  forward  in  1879  by  Dr.  Ueury  Dra- 
per of  the  existence  of  oxygen  in  the  suu.  They  show  that  when  suf- 
ficiently powerful  apparatus  is  used  to  briug  out  minute  details  of  the 
spectrum  of  oxygen  and  of  the  sun,  the  bright  regions  of  the  solar  spec- 
trnni  disappear,  and  hence  also  the  apparent  coincidences  between  them 
and  tbe  spectrum  of  oxygen  upon  which  Dr.  Draper  based  his  proof. 
The  bright  bands  obtained  by  Dr.  Draper  are  in  fact  occupied  by  num- 
erous dark  lines  of  variable  intensity. 

Continuing  their  experimeuts  however  they  have  been  led  to  con- 
clude that  there  is  unmistakable  evidence  of  the  existence  of  carbon  iu 
the  son. 

In  a  valuable  paper  by  Mr.  G.  G.  Hutchins  and  Mr.  E.  L.  Ilolden, 
evidence  is  brought  forward  to  show  the  probable  existence  in  the  suu 
of  bismuth,  silver,  and  platinum,  while  tin  potassium,  and  lithium  are 
more  doubtful.  For  cadmium  two  perfect  coincidences  were  found, 
while  there  was  do  good  evidence  in  favor  of  the  preseuce  of  lead 
cerium,  molybdenum,  uranium  or  vanadium. 

Prof.  S.  P.  Langley  has  published  in  tbe  Americau  Journal  of  Science 
an  abstract  of  a  memoir  on  the  invisible  solar  and  lunar  spectrum,  iu 
which  be  sammarizes  the  resnit  of  investigations  carried  on  at  tbe  Al- 
legheny Observatory  in  contiuuation  of  bis  previous  researches  on  the 
iofra-red  of  the  solar  spectrum  to  tbe  extent  ot  about  three  microns. 
By  means  of  the  improved  apparatus  described,  the  extreme  infra-red 
solar  spectrum  has  now  been  searehed  from  three  to  over  eighteen  mio- 
rons;  and  it  is  shown  that  in  this  region  the  ratios  between  solar  and 
lunar  beat  are  completely  changed  from  what  they  are  in  the  visible 
S[)ectrum.  While  the  solar  light  in  tbe  latter  is  about  five  hundred 
thousand  times  that  of  moonlight,  the  solar  heat  received  in  the  invisi- 
ble part  of  the  spectrum  is  probably  less  than  five  hundre<l  times  the 
lunar.  These  studies  also  promise  )mi>ortant  results  for  meteorology, 
by  opening  to  observation  tbe  hitherto  unknown  region  of  the  Bi>ectrum, 
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Id  which  are  to  be  found  the  nocturnal  and  diuraal  radiatioos,  uot  only 
from  the  moon  towards  the  earth,  but  from  the  soil  of  the  earth  towards 
Epace.    {Nature.} 

Total  eclipge  of  tite  sun,  AujjHst  19, 1887. — Unusual  preparations  were 
made  throughout  Kurope  for  observing  this  eclipse,  and  great  popular 
interest  was  manifested  in  the  event,  but,  unfortunately,  very  few  ob- 
servations of  vahie  were  obtained  on  account  of  the  generally  cloudy 
weather  that  prevailed  over  the  whole  region  west  of  the  Ural  moun- 
tains. The  central  line  of  the  eclipse  first  struck  the  earth  at  a  ftoint 
53  miles  west- north  west  of  Leipsic,  where  the  sun  was  Just  rising.  The 
line  of  totality,  which  was  about  135  miles  wide,  then  crossed  Germany, 
Russia,  Siberia,  China  and  Japan,  and  left  the  earth  at  a  point  in  the 
Pacific  Ocean  in  latitude  24°  27'  north,  longitude  173°  SO*  east. 

Eclipse  of  tlie  wiooHj  January  28, 1883.— The  total  eclipse  of  the  moon 
on  January  28, 18S8,  preiiented  au  unusually  favorable  opportunity  for 
observing  the  occultations  of  a  large  number  of  faint  stars,  and,  in 
order  to  secure  as  many  observations  of  these  phenomena  as  possible, 
Dr.  Dollen,  of  Pulkowa,  prepared  and  sent  out  to  the  principal  observa- 
tories in  Europe  and  America,  a  list  of  the  stars  to  be  occulted  at  each. 
He  reports  that  he  has  reoeived  three  hundred  and  ninety-six  observa- 
tions of  disappearances  and  three  hundred  and  eighty-seven  of  re-ap- 
pearances, the  itlaees  of  observation  being  so  favorably  situated,  that 
he  considers  that  there  is  ample  material  for  (fetermining  the  positioD, 
the  diameter,  and  possibly  the  etiipticity  and  parallax  of  the  moon. 

SOLAR  PARALLAX  AND  THE  TRANSITS  OF  TENDS. 

Professor  Harkuess,  at  the  meeting  of  the  American  Associatiou  in 
Cleveland  on  August  20, 1888,  gave  a  description  of  the  instruments 
and  reduction  processes  employed  by  the  United  States  Transit  of 
Venus  Commission  in  determining  the  solar  parallax  from  the  measure- 
ment of  photographs  taken  at  the  ten  American  stations  in  December, 
1882;  Washington,  Cedar  Keys,  San  Autonio,  Oerro  Boblero,  Prince- 
ton, and  tbe  Lick  Observatory,  in  the  United  States;  Santa  Cruz  and 
Sautii^o,  South  America;  Wellington,  South  Africa,  and  Auckland, 
New  Zealand.  The  preliminar;  value  of  the  parallax  deduced  from  the 
measured  distances  of  the  centres  of  the  sun  and  of  Venus  on  1,473 
photographs  is  7i=8".847±0".0I2,  The  American  photographs  in  1874 
gave  )r=8".883±0".034,  and  the  French  t=8".80.  The  distance  of  the 
sun  corresponding  to  the  value  now  obtained — 8".847 — is  02,385,000 
miles,  with  a  probable  error  of  only  125,00U  miles.  These  numbers  are 
doubtless  close  approximations  to  the  results  which  will  be  obtained 
from  the  complete  discussion  of  all  the  photographs,  but  tbey  oannot 
be  regarded  as  final  for  several  reasons,  chief  among  which  is  tbe  fitct 
that  the  redaction  of  the  position  angles  of  Venus  relatively  to  the 
san's  center  is  Etill  unfinished. 

Tbe  report  of  the-  committee  appointed  to  superintend  the  arrange- 
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iDflQtB  for  tbe  expeditions  sent  out  by  the  British  GorenimeDt  to  ob- 
serve the  transit  of  Yeims  in  I8S3  haa  been  published.  It  consists 
almost  entirely  ofn  dlscusaioD  by  Mr.  Stone  of  the  observations  of  con- 
tact. Expeditions  frere  sent  from  England  to  Jamaica,  Barbadoes, 
Bermuda,  Uupe  of  Good  Hope,  Madagascar,  New  Zealand,  and  Bris- 
bane, Queensland,  and  the  observers  at  all  these  stations  were  succti^s- 
fal,  except  at  Briuhane,  whtre  the  weather  was  cloudy.  It  will  be 
remembered  that  the  English  committee  did  not  feel  satisfied  with 
tht;  photograpliie  work  in  1874,  and  for  various  reasons  they  deter- 
mined in  the  second  transit  to  put  their  reliance  entirely  upon  contact 
observatioDB.  From  the  observations  bf  external  contact  at  iuf^ress 
Mr.  Stone  obtains  a  parallax  of  S."7hli:iz0".122;  from  those  of  internal 
contact  at  ingress,  8" .823 ±0" .023;  from  those  of  internal  contact  at 
egress,  8".855±0",03i;,  and  from  ext<^rual  contact  at  egress  8".953± 
U".U48.  The  moat  probable  combined  result  he  considers  to  be  8".832± 
0".0J4,  which  corresponds  to  a  meau  distance  of  92,5i,0,000±  miles 
between  the  earth  and  suti,  with  an  ancertaiuty  of  250,000  miles. 

The  fourth  volume  of  the  re[iort  of  the  German  Transit  of  Yenus 
Commission  was  published  in  1887,  under  the  editorship  of  Dr.  Auwers. 
It  contains  the  observations  in  detail  made  with  the  heliometer  by 
vai  ions  observers,  both  before  and  after  the  transits  of  1S71  and  1882, 
for  the  purpose  of  determining  the  instrumental  constants. 

Tbe  report  of  the  Brazjliaa  expeditious  has  beeu  printed  in  a  quarto 
volume  of  700  pages.  Tliree  stations  weie  occupied:  St.  Thomas,  iu 
the  Antilles;  Olinda,  Brazil;  and  Puuta  Arenas,  iu  the  Btraita  of 
Mage'laii.  The  transit  was  observed  by  projecting  the  sun's  image 
formed  by  an  equatorial  refractor  of  6.3  inches  aperture  upon  a  screen 
and  noting  the  times  of  contact.  The  result  given  for  the  value  of  the 
parallax  from  the  internal  contacts  is  8" .808. 

Professor  Hall,  nsing  a  value  of  the  constant  of  aberratiou  20".4542, 
deduced  from  a  series  of  observations  of  a  Lyrae,  made  at  the  U.  S. 
2Iaval  Observatory  during  the  years  1862  to  1^67,  and  introducing 
Miehelson  and  Neweomb's  determination  of  the  velocity  of  light,  has 
ibund  for  the  solar  parallax  8" .810  4=  O".0O63. 


Hars. — The  observations  of  Perrotin,  Terby,  and  Denning  have  con- 
drmed  the  presence  of  most  of  the  so-called  "canals,"  or  narrow,  dark 
hues,  that  were  discovered  by  Scbiaiiarelli  iu  1877,  and  at  subsequent 
oppositions,  and  iu  some  cases  the  gemination  or  doubling  of  thecanald 
has  been  detected. 

Considerable  interest  has  been  aroused  iu  regard  to  Mars  on  account 
of  the  recent  vhnu<;es  reported  in  the  markings  upou  its  surface  by 
Perrotin  and  othcr-i.  The  chief  change  reported  was  the  apparent  in- 
uiiiiation  or  disappearance  of  the  "  triangular  continent,"  to  which  the 
nameof  Libya  has  been  assigned,  but  ilie  report  has  not  beeu  conhrmed 
U.  iMi8.142 11 
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by  tliu  observations  of  Scliiaparelli,  T«rby,  Kiesteu,  aud  Holden.  The 
observatious  of  Profeesor  Hultlen  ami  bits  asaistaiits  witli  tlieSG  incli 
retractor  bef^nii  on  July  IG,  1888,  and  were  continued  to  Auguat  10; 
tbu  planet  was  tberefore  very  unfavorably  situated,  ils  diameter  being 
less  than  9".  Several  of  tbe  most  im|K>rlant  cauals  wore  seen,  but  tbcv 
were  not  double,  appearing  ratber  <■  as  broad  bands  covering  the  siiacea 
on  M.  Sehiapaielli's  map  which  are  occupied  by  itairs  of  canals  and  by 
the  Kpaces  separating  the  members  of  each  [tair."  Professor  Hall,  with 
the  Washington  26  iuch  refractor,  has  never  been  able  to  Bee  these 
iiiurhiugs  80  sharply  drawu  by  European  observers.  The  only  remark- 
able change  he  noticed  was  the  ^iuiinutiou  in  the  size  of  the  white  si>o( 
at  the  south  pole  of  tbe  planet. 

Numerous  sketches  of  Mars  showing  the  canals  or  otiier  markings 
have  been  published  by  Hobleii,  Perrotin,  Terby,  and  Niesteu.  No  ad- 
eiiuate  explanation  of  tbe  canals,  or  of  tbe  cliauges  observetl,  has  yet 
been  offered. 

Jdpitee's  satellites. — Astronomers  have  always  been  puzzled  by 
the  discordant  appearances  of  the  satellites  during  transit.,  but  more 
especially  by  the  fact  that  tbe  phenomena  do  not  ajtply  equally  to  all  the 
saU'Iliteu,  or  eveu  in  some  instances  to  the  same  satellite  in  two  Bucces- 
sive  revolutions.  The  fourth,  fur  iustauce,  as  it  approaches  the  disk  of 
Jupiter  becomes  rapidly  fainter  till  it  arrives  at  contact.  When  ouce 
on  the  limb  it  shines  with  a  moderate  brilliancy  for  about  ten  or  fifteen 
minutes,  then  becomes  suddeuly  lost  to  view  for  a  similar  period,  and 
lastly  reappears,  but  as  a  dark  spot,  which  grows  darker  and  darker 
until  it  equals  the  blackness  of  its  owu  shallow  on  the  planet.  Tbe  ap- 
pearance of  the  second  satellite,  however,  is  entirely  different,  f:>r  it 
seems  never  to  have  been  seen  otherwise  thsm  pure  white duriug  transit  j 
whereas  tbe  first  and  thinl  differ  yet  agnin  from  tbe  precediug  two. 
The  former  ia  sometimes  a  steel-gray,  and  at  others  a  little  darker, 
wliereaa  the  latter  lias  been  seen  pei  fectly  white  and  yet  so  black  as  to 
be  mistaken  fur  tlie  fourth.  Mr.  E.  J.  Spitta  has  made  a  careful  iuvesti- 
gatiou  of  these  inti^restiiig  phunomeua,  communicating  his  results  in  a 
patwr  of  some  length,  read  at  the  meeting  of  the  Uoyal  Astronomical 
Society,  in  November,  1887.  His  experiments  consisted  essentially  of 
numerous  observations  u))ou  suitably  prepared  mwlela  representing  the 
planet  and  satellites,  aud  he  concludes  (i^eo  Nature  37:-168,  March  15, 
1888)  that  the  probable  reason  the  fourth  satellite  is  uniformly  black 
during  transit,  when  it  has  (liissed  its  period  of  disappearance,  is,  that 
itfi  albedo  is  so  low  as  to  grant  the  difference  between  it  and  the  back- 
ground necessary  for  a  body  to  appnar  black  when  superimposeil  on  an- 
other. Its  preliminary  whiteness  and  disappearance  are  also  shown  to 
beaquestion  of  relative  albedo,  for  tbey  are  due  to  tbe  fact  thataspbere 
at  its  limb  loses  so  much  in  redective  power  that  up  to  that  moment 
the  satellite  possesses  sufficient  nlbedo  (as  eompar<'d  with  the  back- 
grouud  in  that  situatiou)  tu  mainlain  its  whiteness.    So,  Urn,  with  the  seo- 
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0D(1  satellite.  Its  albedo  proves  to  be  so  high  that  it  is  capable  of  pre- 
serviug  it«  brilliaDcy  tbroiigbouc  the  eutire  transit. 

The  third  niid  first  aatellitos  evideutly  possess  sides  of  differeut  al- 
bedo, oue  high  euough  to  maintaiu  a  brighter  aspect  than  the  other,  or 
even,  as  In  the  case  of  the  third,  to  make  it api>ear  white  when  oue  side 
is  presented  to  the  earth  and  dark  when  the  other.  Fiually,  to  quote 
fi-om  tbe  original  paper,  **  it  is  not  unreasonable  to  conclude  that  tht-tto 
anomalons  phenomena  are  duo  to  functional  idiosyncrasies  in  the  eye 
itself,  rather  than  to  physical  peculiarities  of  tbe  Jovian  system." 

Mr.  Ueuning  has  obtained  from  observations  of  the  red  spot  made 
between  February  12  and  August  '22, 1888,  a  rotation  of  9''  55""  40*.;i4, 
nearly  oue  second  less  than  the  spot  gave  in  18d5-'86,  though  six  sec- 
onds greater  than  in  1879. 

Tbe  value  obtained  for  tbe  mass  of  Jupiter  by  von  Haerdtl  in  bis  dis- 
cussion of  Wiunecke's  comet  is  1:  1047.152  ±  O.U131>. 

Satugn. — The  first  number  of  »  new  series  of  publications  called 
Supplemeuts  to  tbe  Pulkowa  Obserrattous  contains  an  interesting  me- 
moir by  Dr.  Hermann  Strove  on  the  outer  satellites  of  Saturn.  lie  dis- 
cusses bis  own  observations  made  with  the  16-inch  refractor  in  the 
years  1884-1880  on  lapetus,  Titan,  Kbea,  and  Dione,  with  a  view  to 
correcting  the  elements  of  these  satellites,  and  also  tbe  values  of  tlie 
mass  and  ellipticity  of  Saturn.  The  mass  of  Saturn  was  found  by  Ucs- 
set  to  be  1 :35()l.ti4:0.77,  or  with  a  slight  correction  indicated  in  the  pres- 
ent pai>er,  1 :  3502.5.  Prof.  Asaph  Halt,  on  the  other  band,  obtained  tbe 
value  1 :3481.3:t0.54.  Strave  cousiders  the  rather  large  discordance  be- 
tween these  values  due  to  systematic  error  in  measuring  the  distanite 
of  a  satellite  from  a  limb,  and  bis  own  observations  consist  entirely  of 
comparisons  of  one  sateUite  with  another,  either  by  differences  of  riglit 
ascension  and  north  polar  distance  or  of  distance  and  position  angle. 
His  resulting  value  of  the  mass  of  Saturn  agrees  closely  with  Bessel's, 
being  1 :  .^98.  The  correction  of  tbe  elements  has  been  carefully  and 
laboriously  carried  out  by  the  method  of  least  squares.  {The  Observa- 
tory, It :  303,  July,  1888.) 

Mr.  G.  W.  Hill,  in  bis  paper  on  the  motion  of  Hyperion  and  tbe  mass 
of  Titan,  has  obtaiuetl  for  the  latter  1 :  4714,  Saturn's  mass  being  unity. 
Newcomb's  corrected  value,  and  Ormond  Stone's  value,  accord  well  with 
this. 

Urakds. — Dr.  Valentiner,  of  tbe  Karlsruhe  Observatory,  and  his  as- 
sistant. Dr.  voti  liebeur-Pasehwit^,  were  able  to  detect  in  April,  1887,  :t 
slight  ellipticity  in  the  disk  of  the  planet  Uranus,  but  their  instrument, 
a  C-iuch  equatorial,  was  not  of  sullicieut  power  to  make  satisfactoiy 
m  ensures. 

Nep'i  unb. — Tisserand  has  shown  that  tbe  progressive  changes  in  the 
node  and  indiuatiun  of  the  orbit  of  tlie  satullite  of  Neptune  can  be  ex- 
plained by  supposing  a  slight  fiallcnin^  oF  the  surface  of  the  planet; 
but  the  flattening  would  probably  be  too  slight  to  be  measured.     Fur- 
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ther  observatious  may  enable  the  amount  of  the  iuclinatioii  to  be  tnoro 
exactly  determiued,  and  at  the  same  time  will  show  whether  the  cliangei^ 
in  <)ue8tion  are  due  to  this  cause  alone. 

The  minor  flanets. — Seventeen  of  these  small  bodies  were  a^ldetl 
to  the  group  duriug  the  years  1887  aud  1838,  uiakiug  the  total  number 
uow  knowD  2SI. 

Ihe  new  discoveries,  with  approximate  elements,  are  given  iu  the 
following  table.  All  except  number  270  were  below  the  eleventh  mag- 
nitude, and  some  slight  confusion  at  first  occurred  in  the  numbering, 
owiug  to  the  difficulty  of  distinguishing  a  new  asteroid  from  one 
already  known  in  the  absence  of  a  very  carefully  wmputed  epUcnieris. 
For  instance,  nnmbers  268  and  279  were  at  first  thought  to  be  identical 
witli  14»,  Medusa;  277  with  22S,  Agatbe;  280  with  2n5,  Oppavia;  while 
an  asteroid  detected  by  Lather  on  April  J 1, 1837,  and  independeutly  by 
Coggia  on  April  16,  proved  to  be  C9,  llesperia,  which  had  been  looked 
for  in  vaju  in  1882  and  1885;  and  one  found  by  Borelly  on  May  12, 1888, 
to  which  the  number  278  was  assigned,  though  it  was  8us[>ected  to  be 
identical  with  156,  Xanthippe,  eventually  proved  to  be  116,  Sirona. 

lAtt  of  minor  planed  diieovered  in  1887  Mtd  1884. 
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....do 

Apr.  15 

102.0 

134.  S 

4.M 

.17 

7B» 

2  77 

i.ai 

2T«Ad6llHiid.. 

....do 

Apr.  17 

.00 

041 

5,41 

277Klr(™  

Gh»rloi-..atNloe... 

Msy     3 

.00 

278  Paulina  ... 

Pallia,  at  Vienna... 

Mbj  18 

224.8 

82.4 

.11 

780 

2.73 

1,52 

2TOThi.l6 

....do 

Ott    !S 

75.2 

405 

1.25 

280  PliUia 

.....In 

Oct,    M 

Bll.0 

10.0 

.14 

002 

2.07 

S.I2 

Oct.   31 

43.B 

31.0 

S.3 

.13 

109S 

'■" 

Kumber  265  is  remarkable  on  account  of  the  very  considerable  in- 
clination of  the  plane  of  its  orbit  to  that  of  the  ecliptic,  and  also  on 
account  of  its  near  approach  to  the  earth,  its  least  distance  from  ns 
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being  0.96,  in  terms  of  the  enrtb'u  uiean  distance  from  tlie  snn;  it 
voalil  therefore  seem  to  offer  an  additional  means  of  deteruiinint;  the 
value  of  the  solar  parallax.  Knmber  '270  also  approaclies  quite  near 
the  earth,  ^  =0.81.  It  will  be  noticed  that  27tl,  with  its  mean  distauce 
from  the  sun  of  4.25,  considerably  ereater  tiiau  that  of  auy  other  aste- 
roid, lies  upon  the  extreme  outer  limit  of  the  gronp,  and  will  at  certain 
timcM,  therefore,  be  brought  quite  close  to  Jupiter,  and  by  the  pertur- 
bations thns  experienced  may  furnish  further  knowledge  of  the  niaaa 
of  that  planet.  Number  281,  with  its  small  mean  distance  of  2.19  lies, 
on  the  other  band,  near  the  inner  border  of  the  group;  it  is  the  sixty- 
eighth  asteroid  discovered  by  Dr.  J.  Palisa. 

Prof.  Tietjen  discontinues  with  the  year  18S8,  the  regular  issue  of  the 
Circulars  sad  Correspondence  of  the  Berlin  Jahrbuch,  relating  to  as- 
teroids. Special  attention  will  be  given  hereafter  to  the  orbitsof  newly 
discovered  planets  presenting  interesting  pecniiarities. 

The  Annals  of  the  Harvanl  Observatory,  volume  18,  No.  3,  contains  a 
discussion  of  a  series  of  photometric  obserrutions  of  the  asteroids  by 
Mr.  H.  M.  Parkhurst,  extending  from  April  to  Deceiulier,  1887.  The 
method  of  observation  was  to  note  the  time  that  the  asteroid  took  to 
ilisappear  after  passing  ft  transit  wire,  the  telescope  being  stationary) 
and  the  light  of  the  asteroid  or  eoraparison  star  suftering  diminution 
fither  by  a  wedge  or  more  frequently  by  a  deflector — a  piece  of  glass 
with  nearly  parallel  sides  placed  in  the  telescope  tube,  about  one  sev- 
etith  of  the  way  from  the  focus  (o  the  object  glass,  and  covering  half 
the  field.    The  conclusions  reached  by  the  author  are  as  follows: 

(1)  The  phase  correction  can  not  be  neglected,  and  is  peculiar  to  each 
asteroid. 

(2)  There  may  be,  for  certain  asteroids,  large  errors  from  rotation. 

(3)  [q  most  cases,  after  the  phase  correclion  has  been  determined,  the 
remaining  unknown  errors  are  less  than  the  average  variation  of  the 
fixed  stars. 
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BBPOKTS  OF  011SERVAT0RIE8. 

Iq  collecting  the  following  notos  upon  obxervutjiries  tbe  latest  avail- 
able information  has  bceu  utilized,  bnt  it  batj  been  found  ImposBible  to 
biiiig  tbe  report  in  each  case  down  to  tie  end  of  1888.  Tbo  Viertel- 
jabrasclirill,  for  iiiatauce,  from  wLicb  the  data  for  tnauy  European  ob 
servatories  are  drawn,  contains  reporta  no  later  than  1S87,  and  compar 
atively  few  observatories  publisb  independent  annual  reiiorts.  Tbe 
writer'a  tbanks  are  due  to  Sr.  Felipe  Valle  for  notes  on  tbe  observatories 
of  Mexico. 

Ann  Arbor. — Prof.  W.  W.  Campbell  has  been  appointed  assistant  to 
fill  tlie  vacancy  made  by  tbe  removal  of  Mr.  Scbacberlo  to  the  Lick  Ob- 
servatory. 

Armagh. — Dr.  Dreyer  Las  devoted  a  large  part  of  liis  time  to  the  pre- 
paraliou  and  parsing  thniugb  the  press  of  a  new  general  catalogue  of 
nebulio. 

Bamberg.— An  interfsHng  description  of  tbo  new  observatory  is  given 
in  the  Vierteljabrsschrift  for  1887,  p.  333,  by  the  director,  Dr.  E.  flart- 
wig.  The  sum  of  $45,000  was  available  for  buildings,  $17,500  for  in- 
strumeiitA,  tbe  interest  on  $20,00U  for  salaries,  and  on  tl;!,500  for  main- 
tenance, witli  a  reserve  fund  of  about  $20,000,  Tbe  observatory  con- 
sists of  two  buildings,  the  observing- rooms  being  in  one  and  the  offices 
and  dwelling  iu  the  other.  In  the  first  there  arc  two  towers  surmounted 
by  <lomes  and  connecting  them  is  tbe  tninsit  room.  A  long  covered 
Wily  from  tbe  dwelling  gives  easy  access  to  the  instruments.  The  latter 
aie  a  7-inch  Rcpsoid-Merz  beliometer  similar  to  the  one  at  the  Cape,  a 
10  inch  refractor,  a  Repsold-Mcrz  transit  with  zenith -te1escoi)e  attach- 
ment, 6-inch  Merz  comet-seeker,  clocks,  chronometers,  and  subsidiary 
appiiratus. 

Basel  (1SS6). — The  astronomical  observatory  and  meteorological  sta- 
tion are  under  the  direction  of  Dr.  B.  Ilagenbacb-Blschoff,  assisted  by 
Dr.  Itiggenbacli.  Tbe  instruments  are  nseil  principally  for  the  deter 
mlDatiou  of  time  and  for  the  instruction  of  students. 

Beioit. — The  equipment  of  tbe  Smith  Observatorj',  Beloit  College, 
which  was  built  in  1883  and  ready  for  work  in  1884,  consists  of  an 
e(|Uiitorial  refractor  of  9J  inches  ajterture,  objective  by  Clark,  mount- 
ing by  Warner  and  Swasey;  a  combined  transit  and  zenith  telefico|)e 
of  2.G  inches  aperture,  made  by  Prof.  C.  8.  Lyman  {nee  Amer.  Jour.  Sc., 
XXX,  p.  52);  clocks,  sidereal  chronometer,  chronograph  and  minor  ap- 
paratus, and  meteorologica]  and  ))hotograpbic  outfit.  Directors:  John 
Talloek,  jr.,  1884-'85;  C-  A.  Bacon,  1885.  A  local  time  service  is  main- 
tained, and  meteorological  observations  are  published  daily. 

llerkeleif,  Culifnrnia. — The  "Students'"  observatory  of  the  Univeraity 
of  California,  P8tablishe<l  in  1887,  is  designed  to  furnish  to  under  grad- 
uates instruction  in  geodesy  and  the  more  practical  parts  of  astronomy 
generally;  as  rating  clocks  and  chronometers,  determining  geographical 
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latitudes  and  longitades,  etc.  It  ia  also  desif^ned  to  encourage  Htudy, 
on  tbe  part  of  tbe  more  advanced  under-graduates,  of  astronotnical 
phenomena,  as  far  as  they  may  be  within  the  re^b  of  young  amat«iirs. 
A  neat  and  sufflciently  commodious  observatory  buildiug,  50  feet  long 
by  20  feet  wide,  on  the  average,  lias  been  buitt  on  a  kuoll  in  tlie  aiiiver- 
«ity  grounds  320  feet  above  mean  sea-level.  In  tbe  tlome-rooni,  at  tlio 
east  end  of  the  observatory,  is  an  eqnatorial  refractor  of  BJ  inches  clear 
aperture,  objective  (achromatic),  by  J.  Byrn,  of  New  York,  tbe  mount- 
ing, driving-clock,  pier,  etc.,  being  by  Faiith  &  Co.,  of  Washington. 
With  this  telescope  are  six  negative  and  as  many  more  jiosttive  eye- 
pieces, and  a  fine  jKisition  fliar  micrometer  made  by  tlie  same  firm.  A 
spectroscope,  capable  of  attachment  to  tbe  cqnatorial  or  of  being  nsed 
on  a  stand,  is  famished  with  a  flint  prism,  and  also  with  one  of  Row- 
land's diffraction  gratings,  having  14,334  lines  to  the  inch. 

In  the  room  next  west  are  two  of  J.  Green's  standard  barometers,  and 
in  a  specially  prepared  shed  npon  the  north  side,  a  wctbulb,  adry  bulb, 
a  maximum,  and  also  a  minimum  thermometer,  by  H.  J.  Green,  of  New 
York.  In  this  shed  is  also  placed  one  of  Draper's  self-registering  "ther- 
mograph 8." 

On  the  northwest  tower  of  tbe  College  of  Letters  are  mounted  a  Rob- 
inson anemometer  and  a  wind-vane.  These  instruments  are  connected 
by  telegraph  wires  with  an  anemograph  in  the  observatory,  where  the 
velocity  and  direction  of  tbe  wind  are  automatically  recorded.  Meteor- 
ological observations  and  records  are  made  at  7  A.  m.,  2  p.  M.,  and  9  P. 
H.  (standard  or  mean  time  of  the  12<>th  meridian  of  longitude).  Monthly 
printed  rei>orts  are  made  to  tbe  TT.  S.  Signal  Service  office  in  San  Fran- 
cisco. 

In  the  next  room  west  is  monnted  a  fine,  large,  portable  "  ti^insit  and 
zenith  telesco[>e,''  of  tfae  type  used  by  the  U.  S.  Coast  and  Geodetic 
Survey,  bnt  having  an  objective  3  inches  in  diameter. 

Two  diagonal  and  two  direct  eye-pieces  belong  tn  this  instrument. 
In  the  same  room  is  a  Howard  Standanl  mean  time  clock,  with  grav- 
ity escai>ement,  mercurial  compensating  pendnlum,  and  electric  circuit 
cntinections.  The  clock  is  fastened  to  a  solid  granite  jtier  IS  inches 
square  and  6  feet  long,  which  is  inclosed  in  a  brick  pier  reaching  to  solid 
rock  5  feet  below  the  surface  of  the  gronnd.  The  transit  and  equatorial 
are  similarly  founded.  All  the  piers  are  disconnected  from  the  floors  of 
tbe  observatory.  A  sidereal  chronometer,  made  by  Negus  Bros.,  New 
York,  is  mounted  upon  one  side  of  the  transit  pier. 

On  a  shelf  at  one  side  of  the  transit-room  is  an  electro-chronograph, 
by  Fautb  &  Co.,  of  Washington,  and  on  another  the  switch-board  matle 
by  the  San  Francisco  Electric  Company.  An  electric  circuit  rans 
through  the  clock,  chronometer,  chronograph,  sounder,  and  relay,  and 
also  into  the  equatorial  room,  from  which  time  may  be  marked  on  the 
chronograph  by  means  of  a  break-circuit  key.  The  switeh-boanl  is  con- 
nected with  the  Wej*teru  Union  telegraph  line  by  a  shortline  to  Dwight 
Way-Station,  Berkeley. 
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Tbe  to'orooiiiR  fdrtlicrwcst  iirouac<l  rcnpestivcly  asareiiairsliopand 
a  sleepiiig-room  Tor  tlie  assiatatit. 

In  a  small  liouse  at  tbe  rear  of  the  observatory,  upon  a  brick  pjerafic- 
cially  made  for  tbe  purpose,  arc  mounted  tbreo  seisraographs,  tbe  Du- 
plex, tbe  Bwing  rotating,  and  tbe  Gray. 

The  latitude  of  tbe  mercury  basin  iu  tbe  center  of  tbe  transit  pier  of 
tbe  observatory  bas  beeu  found  from  the  first  series  of  observations  ( pre- 
liminary to  a  continued  series)  to  be  +  37^  52'  21".7.  Iiougitude  west 
of  Greenwich  8"  9-"  2'.52. 

Tbe  observatory  is  in  charge  of  Prof,  Frank  Soul6,  professor  of  civil 
engineering  and  astronomy,  University  of  California. 

Berlin. — The  principal  work  of  the  meridian  circle  has  been  upon  tbe 
Pulkowa  list  of  stars  and  Argelander's  stars,  with  considerable  proiier 
motion ;  a  few  comparison  stars  were  observed,  and  preliminary  experi- 
ments made  to  determine  the  influence  of  brightness  of  stars  upon  the 
olwrved  timeof  transit.  The9-iocb  equatorial  bas  been  employed  n|>on 
comets,  asteroids,  and  comparison  stars,  and  tbe  declinograph  attached 
to  this  instrument  in  observing  zones  in  the  thicker  parts  of  the  milky- 
way.  With  tbe  smaller  meridian  instrument  a  series  of  observations  of 
comparison  stars  bas  been  begun,  and  with  tbe  beliometer  measures  of 
double  stars  and  tbe  Pleiades.  In  the  annual  reports  of  this  observa- 
tory, given  by  Professor  Foerster  in  the  Vierteljahrsschrift,  will  be  found 
inb-resting  notes  upon  the  performance  of  tbe  clocks  and  time  service. 

Tbe  Becbeninstitut,  nnder  Professor  Tietjen,  has  published,  as  usnal, 
tbe  Jabrbucb,  and  circulars  relating  to  the  minor  planets. 

Bonn. — Dr.  Schoenfeld  reports  satisfactory  progress  of  tbe  observa- 
tions and  reductions  of  zone  -f40°  to  +50*^.  The  remaining  charts  of 
the  Southern  Durchroustemng  have  been  completed  and  distribiitt^d, 
and  an  investigation  of  errors  iu  star  catalogues  covered  by  these 
charts  is  approaching  completion.  A  few  oltservations  of  variables 
have  been  made.  Dr.  Monnicbmeyer  sncceeded  Dr.  iScbeiner  as  assist- 
ant on  Janaary  1, 1887.  tbe  Iatt«r  having  accepte<l  a  position  at  Pots- 
dam. 

Bordeaux. — Tbe  second  volume  of  Annales.  published  in  1887,  con- 
tains a  memoir  by  Flamme  upon  elliptic  motion  of  tbe  planets,  a  deter- 
mination of  the  latitude  by  Rayet,  and  a  series  of  observations  made 
with  the  meridian  circle  for  a  revision  of  Oeltzen's  catalogue  of  Argel- 
ander's southern  stars;  also  magnetic  and  meteorological  observations. 

Breslau. — Observations  mainly  meteorological  and  magnetic,  and  for 
the  time  service. 

Brighton  {Maggachusetts). — Mr.  E.  F.  Sawyer,  of  Canibridgeport,  has 
removed  to  Brighton,  upon  the  outskirts  of  lioston,  and  coutiuues  bis 
observations  of  variables. 

Brookli/n  {New  Tor};). — Mr.  H.  M.  Parkliurst's  private  observatory 
was  originally  built  in  1802  and  provided  with  a  6-inch  telescope.  It 
was  rebuilt  in  1877  and  a  9-inch  refractor  was  mounted.    A  series  of 
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pLotoinetrjc  observations  iiiiult'  l)y  Mr.  l*.irkliuKt  lias  been  jiubliflbed 
in  tbe  Harvard  Observatory  AinmlH,  vol,  IS,  No.  3.  Ai)i>roxiiuat« 
positiOD,  latitude,  +40^41' 2";  longitude,  i''  55"  50'.!  west  ol' Greeo- 
wich. 

ISruKseU. — A  catalogue  of  10,702  stars  upon  vbicli  work  was  begun 
moro  tban  thirty  years  ago  by  Qiietelet  has  at  leiigtii  been  flnisbed. 
M.  Stnyvaert  is  engaged  u|>on  the  formation  of  a  catalogue  of  compari- 
son-stars, wbicb  bave  ajipeared  in  volumes  107  and  108  of  the  Astrouo- 
miscbe  Nachrichten.  Double  stars,  comets,  and  occultatious  by  tbe 
moon  bave  been  observed  witb  the  equatorialsof  3Sand  16  centimeters, 
and  numerous  physical  observations  of  tbe  moon  and  planets  have  also 
Iwen  made.  M.  I'abb^  Sp^e  is  especially  occupied  with  a  study  of  solar 
xpols  and  protuberances,  and  M.  Fievez  witb  tbe  study  of  the  solar 
opectrum.    The  new  observatory  at  TJccle  is  practically  finished. 

Cambridge  {England). — Considerable  progress  has  been  ma<le  with  the 
xone  +26°  to  +30°. 

Camden  (New  Jersey). — Mr.  E.  E.  Reed  has  erected  a  small  private 
observatory,  with  6  inch  equatorial. 

Cape  of  Good  Rope — With  the  transit- circle  regular  observations 
have  been  continued  of  the  Suu,  Mercury,  Venus,  stars  on  the  list  of 
tbe  Cape  ten-year  catalogue  for  1S9U,  comet  comparison  stars,  stars 
ocenlted  by  the  Moou,  stars  employed  in  the  latitude  and  longitude 
iletermi nations  of  the  Oeodetic  Survey,  and  stars  employed  in  zones 
fur  determining  the  scale  value  of  the  heliometer.  The  large  theodolite 
ban  beeu  used  for  observations  of  circumpolars  and  latitude  stars,  the 
zenith  telescope  for  latitude,  and  the  equatorial  for  observations  -of 
enniets.  The  pbotogra]>hic  "Durcbmusterung"  is  proceeding  rapidly, 
tbe  instrument  being  kept  at  work  by  two  observers  from  evening 
twilight  till  dawn.  The  reduction  of  the  plates  from  declination  — 9U^ 
to  — 77J°  has  been  completed  by  Professor  Kapteyn,  and  )ilates  for 
measurement  to  — C7°  have  been  sent  to  him.  It  is  expected  that  the 
photographs  will  be  completed  by  the  end  of  1889;  their  reduction 
will  probably  require  two  years  longer.  Tbe  new  heliometer  was  re- 
ceived from  Repsold,  and  mounted  in  the  latter  part  of  1887;  it  is 
prunonnced  by  Dr.  Oil)  tbe  most  powerful  and  convenient  instrument 
for  refined  micrometric  research  at  present  in  existence.  A  complete 
working  programme  has  been  prepared,  including  the  determination  of 
the  parallax  of  all  the  southern  stars  brighter  than  magnitude  2.0  and 
all  tbe  stars  most  remarkable  for  proper  motion.  Some  progress  has 
been  made  in  the  determination  of  the  constants  of  the  instriunEut. 
The  meridian  observations  for  18S2,  188't,  and  1884,  occultatious  ob- 
fierved  from  l$3o  to  1880,  forming  vol.  1,  part  4  of  tbe  Annals,  and  a 
discussion  of  tbe  variations  of  the  instrumental  adjustments  of  the 
transit  circle  bave  been  published. 

OarUton  College. — An  illustrated  description  of  tbe  building  and  in- 
BtnimentB  is  given  in  tbe  Sidereal  Messenger  for  October,  188S.    Tbe 
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length  of  the  building  east  and  we«t  is  SO  feet,  iiortb  nod  south  100 
feet.  The  clock-room  is  on  the  first  floor  of  the  maiQ  building,  and  in 
27  feet  in  diameter.  The  large  circular  pier  for  the  lO-inch  equatorial 
{to  bo  constructed  by  Brashear)  is  in  the  middle  of  this  room,  suitably 
cawed  to  a  height  of  7J  feet,  and  provided  with  shelving.  The  mean- 
time and  sidereal  cloclis,  both  by  Howard,  are  mounted  in  recesses  in 
tliL  cast  and  west  faces  of  this  pier.  Id  tire  west  wing,  U[>on  the  same 
floor,  is  the  library  with  about  1,400  bound  volumes,  a  small  study  or 
cluKSTonm,  and  a  janitor's  room;  to  the  north  is  the  prime  vertical  of 
3-inch  aperture  (Fautb),  and  beyond  this  a  class  and  lecture  room.  A 
small  dome  over  the  north  wing  covers  tbeS^  inch  Clark  refractor.  In 
the  east  wing  is  mounted  a  flue  Repsold  meridian  circle  of  4.8  inches 
ajierture,  which  is  under  the  charge  of  Dr.  H.  C,  Wilson.  The  chrono- 
gnipli,  chronometer,  and  time-distributing  apparatus  are  in  the  clock- 
room.  A  time-service  over  more  than  12,000  miles  of  railway  is  under 
the  immediate  care  of  Miss  C  R.  Willard. 

The  co-ordinates  of  the  observatory  provisionally  adopted  are  ( Astron. 
Nacbr.  120:85):  latitude  -f-t4o  27'  41";  longitude  0"  12"'  36'.0  west  of 
Greenwich. 

Cincinnati. — A  zone  catalogue  of  4,050  stars  observed  with  tbo  3-inch 
transit  was  published  in  1387.  In  September,  1888,  a  new  meridian  cir- 
cle, by  Fauth  &  Co.,  was  mounted,  one  of  the  first  large  iustrumentsof 
this  class  ma<le  in  the  United  States.  Tbo  clear  aiicrturc  of  the  object- 
glass  is  6j  inches,  and  the  focal  length  70  inches ;  object-glass  and  mi- 
crometer are  interchangeable.  The  piers  are  of  masoury  to  the  floor- 
level,  and  from  there  up  an  iron  frame  work  bricked  inside  to  within  a 
foot  of  the  top.  The  pivots  are  of  steel,  glass  hanl.  There  are  two  solid 
circles,  24  inches  in  diameter;  one  is  divided  very  coarsely  to  half  de- 
grees only :  the  other  has  two  sets  of  graduation  upon  a  silver  band, 
both  of  them  to  5',  The  inner  one  is  somewhat  heavier  than  the  other, 
and  <loes  not  pretend  to  great  accuracy,  being  used  merely  for  setting. 
The  outer  graduation  alone  is  visible  in  the  reading  miscroscopes;  as  far 
as  Professor  Fort«r  has  carried  his  investigation  the  errors  of  this  gnul- 
nation  are  very  small.  Electric  illumination  has  been  used  throughout 
and  has  been  found  practically  perfect.  A  detailed  description  of  the 
instrument  will  be  found  in  the  Sidereal  Mejisenger  for  January,  1889. 

Cointe {Liige]. — Observations  of  Titan  ami  lapetus  have  furnishetl  a 
dettirmination  of  tbo  mass  of  Saturn.  The  meridian  circle  has  been  used 
for  zone  observations. 

Copenhagen. — Mr.  Nielsen  has  recently  erected  a  private  observatory 
with  a  6^  inch  refractor  by  Reiofelder  &  Ilertel,  intended  principally 
for  selenographicnl  work. 

Cordoba. — Volumes  6  and  ft,  containing  the  zone  observations  made  in 
lS7d  and  187G,  have  been  published. 

DcarJtorn. — The  report  for  1885  and  1886,  which  has  not  previously 
been  noticed,  contains  a  list  of  nebulic  discovered  by  Professor  Safford 
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in  ISeC-'CS;  papers  on  tlie  motion  of  tlie  InnAr  apsides  and  on  ttie  coid- 
paiiion  of  Sirius  by  Professor  Colbert;  and  an  illustrated  i)a|>er  on  tbe 
physical  aspect  of  Jupiter,  a  catalogue  of  209  uew  double  stars,  and  a 
description  of  a  printing  chronograph  by  Professor  Iluagli.  In  the 
course  of  the  two  years  referred  to  130  new  donble  stars  were  discov- 
ered and  measured. 

In  consequence  of  tbe  dissolution  of  the  University  of  Chicago  the 
Chicago  AstroDOmioal  Society  dismounted  tlx^ir  iuatruments  iu  the 
early  jiart  of  1888,  and  transferred  the  care  of  Ifae  observatory  to  the 
^Northwestern  University,  at  Evanston,  Illinois,  12  miles  from  tbe  busi- 
ness center  of  Chicago,  about  16  miles  north  mid  3  miles  west  of  the  old 
site,  and  some  300  feet  from  tbe  shore  of  Lake  Michigan.  Tbe  comer 
stone  of  a  new  building,  the  gift  of  James  B.  Hobbs,  was  laid  June  21, 
1888.  Tbe  plan  incbides  a  tower  and  dome  for  the  18^-inch  equatorial, 
meridian  circle  room,  libriiry,  and  alwnt  eight  rooms  for  other  purposes; 
the  whole  to  be  erected  at  a  coat  of  $25,000.  The  approximate  position 
is  giveu:  Latitude,  -f  42°  3';  longitude,  5''  OC"  i2'  west  of  Orecnwicb. 

Denver. — A  new  observatory,  the  gift  of  Hr.  11.  B.  Chamberlin  to  the 
University  of  Denver,  is  being  built,  about  7  miles  from  the  city  of 
Denver,  at  an  altitude  of  5,000  feet  above  sea-level.  The  principal 
instrument  is  .to  be  a  20-inch  Clark  refractor.  Director,  Prof.  H.  A. 
Howe, 

Ih-esdm. — Baron  von  Engelhardt's  older  observatory  was  built  in 
1877  (latitude,  -f5lo2'31";  longitude,  0''  54"'  53».3  cast  of  Greenwich), 
and  contained  an  S-inch  Grubb  equatorial,  a  2-iuch  Cooke  transit,  and  a 
sidereal  clock  by  Knoblich.  The  present  observatory  was  bnilt  in  1879 
somewhat  nearer  tbe  outskirts  of  Dresden  (latitude,  -|-51o  2'  19" ;  longi- 
tude, O""  54'"  54".7  east  of  Greenwich).  It  consists  of  a  three-story  tower, 
tbe  upper  story  being  surmounted  by  a  cylindrical  "  dome"  covering  a 
12-inch  Grubb  eqnatoriiil.  The  second  floor  connects  with  the  transit- 
room,  in  which  is  a  "  broken-back  "  transit,  by  Bamberg,  of  2.7  inches 
aperture.  There  is  also  a  very  complete  equipment  of  subsidiary  appa- 
ral  us,  clocks,  chronometers,  chronograph,  etc  Upon  the  adjoining  roof 
of  the  baron's  residence  is  a  little  comet  observatory  arranged  for  two 
insti  nments,  one  of  6,4  inches  aperture  and  the  other  of  3.7  inches.  The 
liirgor  instrnment,  which  is  similar  to  the  Strassburg  comet-seeker,  is 
of  somewhat  novel  construction.  The  telescope  is  fastened  by  two  long 
nrms  to  the  back  of  a  chair  so  that  the  eyoend  comes  at  a  convenient 
position  for  the  observer;  tbe  arms  are  pivoted  to  tbe  chair-back,  per- 
mitting a  motion  in  altitude,  while  the  chair  may  be  rotated  iu  azimuth, 
so  that  the  astronomer  can  examine  the  whole  sky  rapidly  and  without 
fatigue. 

The  numerous  and  valnable  observations  of  occultations,  phenomena 
of  Jupiter's  satellites,  comets,  planets,  new  stars,  nebulie,  and  clusters 
were  collected  and  published  in  tbe  latter  part  of  1880,  together  with  an 
illuBtrat«d  description  of  the  observatory  and  instruments.    Similar  ob- 
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servutiouH  liavu  been  continued  duriug  the  paxt  twu  .yearn,  and  consider- 
able iirogress  lias  also  been  made  witb  a  suries  of  mivrometrio  measures 
of  all  stars  in  Bradley  and  Argelaiider,  wliivb  tiave  ad  annual  proper 
motion  of  at  least  (I'M,  witli  companions  not  below  the  tenth  magnitude, 
and  distance  not  greater  than  H'. 

Dresden  (K.  math.  SaUm). — Meteorological  observations  and  a  local 
lime-service. 

Duneckt. — Spectroscopic  work  has  conKtttted  of  measares  upon  stars 
and  nebiilieand  a  stud;  of  the  low-sun  atuiotipberic  Hues,  as  seen  from 
an  obserriug  station  established  upon  a  neighboring  hill.  Circulars  of 
aetrouomical  information,  the  weekly  firing  of  the  time-gun,  and  the 
daily  meteorological  observations  have  been  uoDtinned  as  in  former 
years.    A  catalogue  of  the  library  is  in  jiresH. 

Dunsink. — The  meridian  circle  has  been  devoted  to  observations  of  a 
list  of  about  1,000  stars  su8i)ected  of  largo  proper  motion.  Part  vi  of 
"Observations"  was  issued  in  1SS8.  containing  the  observations  from 
1881  to  1835  made  with  the  meridian  circle  on  1,01^  stars  of  the  south- 
ern Durchmnsterang  requiring  re  observation. 

Dusseldorf. — Observations  of  comets  and  asteroids  and  epbemeridea 
of  the  latter. 

Ealing. — Mr.  Common  has  completed  his  6-foot  reflector. 

Edinburgh. — Prof.  C.  Piazzi  Smyth  resigned  in  Aagust,  1888,  the  ap- 
pointments (which  be  has  held  since  1840)  of  regins  professor  of  prac- 
tical astronomy  in  the  University  of  Edinburgh  and  astronomer  royal 
for  Ireland,  and  he  has  given  a  very  discouraging  account  of  the  finan- 
cial condition  of  the  institution.  iJr.  Ralph  Copeland,  of  the  Dun  Ecbt 
Observatory,  has  been  appointed  as  bis  successor. 

Oeneva. — In  addition  to  tbe  regular  work  of  rating  chronometers  and 
watches,  observations  have  been  made  of  comets,  of  nebulse,  and  of  the 
rings  of  Saturn.  A  series  of  observatious  made  by  Plantaniour  and 
von  Oppolzer,  in  1881,  for  the  pnrpose  of  determiuiug  the  difference  of 
longitude  betwt^n  Geneva  and  Vienna,  have  l>eeii  discussed,  giving  a 
mean  value  of  the  difference  of  longitude  of  iO""  44*.61  (Geneva  west  of 
Vienna). 

Geneva  [TTew  York). — Mr.  William  Smith  built  in  1888  a  small  private 
observatory,  which  he  has  placed  iu  charge  of  Mr.  W.  li.  Brooks,  well 
known  for  his  discoveries  of  comets.  The  instrumental  equipment  ta 
as  follows:  equatorial  refractor,  objective,  by  Clacey,  of  10^  inches 
aperture  and  9  feet  9  inches  focal  length,  with  a  photographic  corrector 
of  the  same  aperture.  The  mounting  is  by  Warner  &  Swasey,  and  em- 
bcdies  numerous  convenient  devices.  There  is  a  large  Gundlach  peri- 
Bcopic  comet  eyepiece  of  3  inches  equivalent  focus,  with  a  silvered  fiat 
diagonal  of  3^  inches,  a  position  micrometer,  polarizing  eye  piece,  uni- 
versal Brashear  spectroscoi>e  fitte<l  with  gratiiigand  jirisms,  and  suited 
for  stellar,  solar,  or  laboratory  work.    The  meridian  circle  is  by  Warner 
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&  Swasey,  4-inch  aperture  am]  40  inch  focus,  with  16-iiicli  circles:  one 
circle  is  coarsely  divided,  the  other  is  divided  to  5'  and  ia  read  by  two 
mieroseopi's  to  1".  The  sidereal  clock  was  made  by  the  Self-winding 
Clock  Company,  of  Brooklyn,  New  Yoik;  it  has  Gerry's  patent  gravity 
escapement,  and  is  aiitoinatiually  wound  by  a  small  electric  motor.  The 
cbroDograpli  was  desigued  and  constructed  by  the  director.  Outside 
the  observatory  proper,  but  ready  for  occasional  use,  are  the  9  inch, 
S-incb,  and  3-inch  retlectors,  also  built  by  Mr.  Brooks,  and  used  by  him 
at  Phelps,  New  York,  iu  searching  for  comets. 

Oeorgetotcn  {IHstrict  of  Columbia). — The  observatory  of  Georgetown 
College(built  in  1845)  was  placed  under  the  charge  of  Father  J.  G.  Uagen, 
S.  J.,  iu  the  winter  of  1888.  The  buildings  and  iustruineDts,  which 
bave  been  bot  little  used  for  nearly  forty  years,  have  been  thoroughly 
renovated  at  considerable  exiteuse.  Father  Uagen  bas  not  as  yet  Ittid 
out  any  plan  for  the  future  work  of  the  institution. 

Olasgow  {Snnland). — Observations  with  the  transit  circle  of  a  list  of 
stars  iu  the  earlier  volume  of  Weisse's  Bessel. 

Qlasgow  ( United  States). — See  Morrison  Observatory. 

Oohlis. — The  private  observatory  of  Herr  Winkler  was  transferred 
iu  1887  from  Gohlis,  near  Leipzig,  to  the  neighborhood  of  Jena — latitude, 
+50°  65'  3.V'.6;  longitude,  n^  46'"  20'.8  east  of -Greenwich. 

GoiAa. —Considerable  progress  bas  t>een  made  in  the  reduction  of  the 
zone  observations  (25° — 2(P).  With  the  meridian  circle  observations 
of  mooD  culminations  and  of  stars  of  Mayer's  catalogue  have  been 
made,  and  witb  the  equatorial,  observatious  of  comets,  of  asteroids, 
and  of  Gore's  variable  near  x^  Oriouis. 

Dr.  Becker  bas,  at  the  request  of  Professor  Newcomb,  collected  iu  a 
convenient  form  Hansen's  formnls  for  the  general  perturbations  by 
Jupiter  and  bas  ap]ilied  them  to  the  planet  Eurynome.  It  will  be  re- 
membered that  Prof.  J.  0.  Watson  made  provision  in  his  will  for  the 
computation  of  tables  of  the  asteroids  diiieovered  by  him,  wbicli  will 
readily  give  the  places  of  the  planets  at  future  oiipositions.  Dr.  Becker's 
work  is  for  the  purpose  of  facilitating  these  compulations. 

Dr.  Paul  Harzer  succeeded  Dr.  Becker  as  director  on  December  1. 1887. 

OSttingen  (1886). — Dr.  Schur  assumed  charge  of  the  observatory  on 
April  I,  1<S8C,  and  immeiliately  set  to  work  to  have  much  needed  and 
very  extensive  repairs  made  in  the  buildings  and  instruments.  As  most 
of  tbe  instruments  have  t>een  dismounted,  the  principal  work  done  biis 
been  upon  a  new  reduction  of  the  zone  observations  made  by  Klinker- 
fues  from  1858  to  1863.  A  6-incb  Bepsohl  helioineter  has  been  ordered. 
The  personnel  of  the  observatory  consists  (with  tlie  director)  of  obaerv- 
ator,  Dr.  Battermann;  assistant,  Herr  Clemens,  and  computer,  Heidorn. 

Oreenwich. — The  regnlar  meridian  observations  of  tbe  sun,  moon,  and 
major  and  minor  planets  have  been  kept  up  as  before,  and  satisfactory 
progress  has  been  made  with  tbe  reductions  for  a  new  ten-year  cata- 
logue (ISTT-'se).    Observations  of  tbe  moon  have  been  made  witli  tUe 
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altazimath,  and  of  comets  with  tbe  e<]iiatoriiil.  Tbe  Bpectroscopic  ob- 
aervattons  tor  detvroiiniug  tlie  motions  of  stars  in  tlie  line  of  sigtit,  the 
pbotobellographic  record  of  tbe  sun's  surface,  tbe  mat^netic  and  uiet«nro- 
logical  observations,  tbe  cbrouomot«r  and  tiitio  service  are  also  contin- 
ued as  beretofore.  A  crown  disk  for  tbe  2S-incb  objective,  has,  after 
several  failures,  been  obtained  by  Grubb  from  Cbaucu  &  Co.,  and  the 
Treasury  bas  granted  tbe  neceaaary  funds  for  a  IJ-incb  ptiotograpbic 
telescope  to  enable  the  observatory  to  take  its  sbare  in  tbe  scbcnie  for 
forming  a  pbotograpliic  map  of  the  beavcns.  Numerous  experiments 
have  been  made  in  stellar  pbotograpby  in  preparation  for  tbis  work. 
Au  IS-foot  dome  for  a  photographic  equatorial  was  built  in  IS6S,  and 
at  the  same  time  an  addition  was  made  to  tbe  space  available  for  coui- 
puting  rooms.  The  annual  volume  for  1886  has  been  printed  and  dis- 
tributed. We  learu  that  provision  has  been  made  for  a  retlctermina- 
tion  of  the  difference  of  longitude  l>etweeu  Greenwich  and  Paris.  The 
astronomer  royal  iu  his  last  report  draws  attention  to  tbe  i-eceully 
averted  danger  fntm  a  pioposed  railway  tunnel  witbin  $40  yanls  of  the 
obsen'atory.  Ue  also  |>oints  out  the  inadequacy  of  the  present  stiifi'  to 
handle  properly  tbe  ever  increasing  amount  of  work  demanded  from  a 
national  observatory,  as  new  fields  of  research  are  opened  up  for  in- 
vestigation. 

(irignon. — Sketches  of  tbe  planets,  observations  of  meteors,  meteoro- 
logical observations,  and  microscopical  studies  of  cosmicat  dnst.  Di- 
rector, Fr.  Muyeul  Lamey. 

Grinnell. — Iowa  College  bas  a  small  observatory,  for  instruction,  with 
an  8'incb  Clark  refractor,  mounted  in  April,  1888. 

Guadalajara  {Mexico). — Private  observatory  of  Ingeneiro  Carlos  F.  de 
Landero;  latitude,  +  20o  W  31".9j  longitude,  fii"  SS"-  23'.ec  west  of 
Greenwich. 

Haiphong  {Tonkin). — Tbe  longitude  of  the  small  observatory  as  tele- 
graphically determined  by  couuectiou  with  Hong  Kong  April  £>,  6,  7, 

1887,  is  7''  6™  44».()4  east  of  Greenwich. 

Harroic. — The  work  of  iletermining  tbe  places  of  comparisiou  stars 
and  other  selected  small  stars  has  been  continued  with  the  meridian 
circle.    Observations  of  comets  have  been  made  with  tbe  equatorial. 

Sarrard.— Professor  Pickering  describes  the  progress  of  bis  work 
under  three  jmncipal  heads :  The  older  instruments  of  the  observatory, 
the  Draper  memorial,  and  the  Boyden  fund.  The  15-iucb  equatoriid  has 
been  used  upon  comets,  eclijises  of  Jupiter  satellites,  and  iihotometric 
otiscrvations  of  asteroids.  The  meridian  circle  zone  catalogue  is  pjiss- 
ing  through  the  press,  mid  some  progress  has  been  made  in  observing 
the  new  zone,  — 9°  SC  to  — 14o  lO*.  The  work  upon  which  tbe  meridian 
photometer  has  been  employed  since  1882  was  finished  September  29, 

1888.  The  most  laborious  part  of  this  work  was  the  determination  of 
the  brightness  of  stars  of  the  ninth  magnitude  in  zones  20  minutes  in 
width  at  intervaU  of  5  degrees  from  the  north  pole  to  the  decliuation 
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— 2U<3,  TbU  iustniineut  lias  been  diatiiouuted  nnd  sent  to  Peru,  where 
the  work  will  becontiDaed  to  the  sonth  |>ole,  and  inorder  toexteud  the 
iuvestigntion  from  atara  of  the  ninth  to  stars  of  the  fourteeutb  luagni- 
tutle,  an  iustrumeut  of  ftotuewhat  similar  form  but  with  au  objective  of 
12  inches  aperture  (described  under  lustrumeuts)  has  been  mounted  at 
Cambridge. 

The  first  extensive  research  undertaken  with  the  Oeory  Draper  me- 
morial funds,  a  catalogue  of  the  spectra  of  10,8TS  stars,  covering;  the  en- 
tire sky  north  of — 35°,  is  nearly  completed.  This  work  has  been  done 
with  the  8-inch  Bache  telescope.  A  second  series  of  photographs  mntlu 
with  longer  exposure:^,  and  so  taking  in  fainter  stars,  will  soon  be  hu- 
ished,  and  this  instrument  will  likewise  be  sent  to  Peru,  where  the  ob- 
servations will  be  extended  to  the  south  i>oie.  The  detailed  study  of 
tbe  brighter  stars  with  the  11-iucb  Draper  telescope  has  beeu  continued, 
aud  tbe  IS-inch  and  28-inch  reflectors  constructed  by  Dr.  Draper  have 
beeu  mounted  aud  are  employed  in  studying  the  spectra  of  variables. 

Tbe  Boyden  fnnd  has  been  devote<l  to  collecting  necessary  informa- 
tion in  regard  to  the  meteorological  couditious  at  high  altitudes,  and  iu 
furtberaucti  of  this  object  several  stations  in  Colorado  were  occupied 
duriug  the  summer  of  1887  by  a  party  from  the  observatory  provided 
with  special  photographic  apparatus.  In  December,  18S8,  a  fully 
equlp|)ed  expcilition  went  out  to  California  to  observe  the  total  solar 
eclipse  on  January  1,  t8S9,  aud  having  successfully  completed  that  task, 
they  proceedwl  to  the  Houtlieru  hemisphere  to  occupy  for  several  years 
au  elevated  station  in  Peru,  and  to  carry  out  tbe  photographic  and 
photometric  work  mentioned  above. 

Tbe  compilatiou  of  ob-servations  of  variable  stars,  the  telegraphic 
aunouneement  of  astronomical  discoveries,  and  the  time  service  have 
been  continued  as  iu  previous  years.  Volume  18  of  the  Annals  is  issued 
in  parts  in  order  to  provide  prompt  publicati<m  for  special  investiga- 
tions. These,  as  well  us  the  Draper- memorial  Reports,  have  received 
uotice  elsewhere.  The  Bulletin  of  tbe  New  Eiiglaud  Meteorolo;t)cal 
Society  and  a  good  deal  of  other  meteorological  work  will  also  appear 
in  tbi!  Annals.  The  observatory  buildings  have  been  increased  by  the 
addition  of  two  neighboring  houses,  and  also  by  the  erectiou  of  SJuall 
detached  and  inexpensive  buildings  to  cover  the  different  telescopes 
that  have  been  abided  to  the  e(]uipmeut. 

Haeerford. — Founded  in  ISU, enlarged  iu  1883.  Instruments:  10- 
inch  refractor,  by  Clark;  8^-inch  refractor,  re-ground,  by  <Jlark;  8^-inch 
nilver-ou-glass  reflector;  1  !J-iuch  zenith  telescope.    Directors:  Joseph  U. 

Harlau,  1853;  Samuel  J.  Gummere, ;  Samuel  Alsop,  jr.,  1875;  Isaac 

isharpless,  1881!;  Francis  P.  Leavenworth,  1887.  Professor  Leaven- 
worth has  published  a  number  of  observations  of  comets. 

Helaingfors. — The  7-iLch  refractor  has  been  used  for  observations  of 
comets,  both  determinations  of  position  and  careful  examination  of 
physical  chiiracterislics.    The  transit  iu-strutni^nt  bas  beeu  remodelled 
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by  (lie  Repaolds  aud  provided  with  a  circle  48  ceotimeters  in  diameter, 
divided  to  2'  and  read  by  four  microscopes. 

Halifax  —Observations  of  the  plieiiomenft  of  Ju[>iter'8  and  Saturn's 
satellites,  occultations,  and  transits  of  stars  for  time. 

SerSny. — Tbe  chief  work  lias  Iweu  ou  celestial  pliotograpliy.  Photo- 
graphs of  numerous  star-clusters,  of  the  moou,  plauets,  comets,  and  of 
stellar  spectra  have  been  obtained. 

Hursteide,  West  Molesey,  England. — Sir  Henry  Thompson  has  built  a 
private  observatory  with  a  I2inch  Cooke  eqoatorial,  to  which  is  filled 
a  photograpbie  objective  and  large  prismatic  objective  for  photograph- 
lug  stellar  sjiectra. 

Kaiocsa. — A  ciirefnl  series  of  observations  of  solar  phenomena  is 
carried  on  by  the  director,  Father  Ji^lius  F^uyi, 

Ketc. — Magnetic,  meteorological,  and  solar  observations,  veriticatiou 
of  Instruments,  and  the  rating  of  watches  and  chi-onometers  have  been 
conttnue«l. 

Kiel. — ^Tho  zone  catalogue,  +55°  to  +65o,  containing  14,6S0  stars, 
was  finished  and  prepared  fur  press  in  1887.  The  Kiel  observalory  is 
llie  central  station  for  tho  telegraphic  distribution  of  astronomical  in- 
formation upon  Ibe  continent,  and  in  connection  with  this  service  con- 
siderable work  lia.>4  been  done  upon  the  new  comets  ami  asteroids  by 
uieiiibirs  of  its  staff. 

Konigsberg. — (observations  of  tbe  snn  and  major  planets,  of  time 
slurs  and  comparison  slurs,  have  been  made  with  tbe  Itepsold  circle; 
observations  of  double  stars,  comets,  aud  measures  for  stellar  parallax 
with- the  heliomeler.  The  director.  Dr.  E.  Luther,  died  October  17, 
1S87,  and  was  succeeded  Aprd  1,  1888,  by  Dr.  C.  F.  W.  Peters. 

Kremsmiituter. — The  meridian  circle  has  beeu  repaired  and  remounted 
in  a  new  building  ^".023  north  aud  0*.22  •  west  of  its  old  pobitiou. 
Comet  obsei'vations  have  been  made  with  tbe  refractor. 

La  Plata. — Observations  of  comets  by  iU.  Beuf  and  his  assistants 
have  been  published.  The  position  of  tbe  observatory  is  given  as, 
latitude,  —34° 54'  30" .3;  longitude,  4"  O"  58".0  west  of  Paris.  {Conipt. 
Bend.,  10(t:  I590.)  The  construction  is  progresslug  rapidly,  and  when 
completed  this  will  be  one  of  the  best  equipped  observatories  iu  tbe 
southern  hemisphere. 

Leipzig  (Universitt/  Observatory), — ^The  zone  observations  +5°  to 
-)-15°  are  practically  fluisbed.  A  new  iiepsold  heliometer  of  162  milli- 
meters aperture  was  mounted  iu  1886,  and  is  described,  together  with 
its  new  dome,  at  some  length  in  Dr.  Bruus'  report  for  1S87;  an  impor- 
tant addition  to  ttie  working  force  is  Herr  "  Meohaniker"  Lohm. 

Leipzig. — Dr.  Engellmau  devoted  most  of  his  time  to  measures  of 
double  stars. 

lAck. — An  important  event  of  the  year  1888  was  the  transfer,  on  June 
1,  of  the  Lick  Observatory  to  tlie  regents  of  tho  University  of  Cali- 
fornia.   The  equipment  of  the  Ln;k  Observatory  bus  beeu  previonsly 
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described  iu  tbese  reporUi  ami  elsewliere,  but  it  may  uoC  perhaps  besn- 
iwrfliiuuij  to  recapitiilute  brivtly  bere,  ret'erriug  Tor  details  to  Vol.  1  of 
tlie  ulisurvatory  publiuatiuiiet,  or  tuauartiolo  by  Profoasor  lloldeii  in 
tbe  Sidereal  Messeugcr  I'ur  February,  L'tSS.  Ttie  luouutiug  of  the  3fi 
inch  equaloriul  is  reforreil  to  at  some  leii{;tb  iu  tlie  preeeut  repoi-t  undor 
the  lieadiug  •■*  iNSTBUMEHTtj." 

Ttie  main  observittory  buildiug  iti  287  I'uet  loug,  iauludiug  tUe  75  foot 
dutuo  at  it«(  suutlieru  end,  and  uoutalus  a  ball  13  feet  wide  runuiiig  tbe 
wUole  length,  offices  aud  computbig  rooiiiu,  the  library,  clock-room, 
visitors'  room,  etc.,  and  at  the  northwest  voi'uerstauds  the  25-toot  dome 
for  the  12-iuch  eqnatoiial.  Tbe  other  buildiugs  uii  the  muuuutiu  sum- 
mit »ru  (he  mei'idiaii-fiircle  house,  transit-bouuu,  photoheliograpb,  lab- 
onitory,  severul  temporary  workshops,  and  (be  dwelliug  for  the  ustrono- 
uiers.  The  iiistrumeutal  equipment  cousists  of  tlie  3G-iiich,  12  inch, 
aud  6|'iiivb  equatorials,  4'iuch  comet- seeker,  tiiocb  meridiao-circle, 
4-iutib  truusit  and  zenith  telescope,  2  ineh  universal  instrument,  photo- 
heliograpb, deuliiiograpb,  five  clocks,  several  chronometers,  tour  •chro- 
nographs, and  minor  apparatus.  The  cost  of  the  instruments 'with  their 
mountings  aud  transportation,  aggn^gated  about  4200,000;  buildings 
aud  other  expenses  amounted  to  al>out  $375,000;  leaving  iu  tbe  neigh- 
borboud  of  tI2o,000  for  a  permanent  endowment  fund,  iu  a<Klition  to 
what  may  bo  derived  from  tbe  investment  of  this  sum,  tbe^bservatoiy 
is  to  be  allowed  for  its  maintenance  as  a  dcpartmiuit  of  tbe  Uuiversity 
of  California  the  sum  of  (10,188  a  year.  Tbe  astronomical  staff  eon- 
sistM  of  E.  a.  liolden,  director  and  astronomer;  8.  W.  Burnham,  J.  M. 
Scbaeberle,  J.  K.  Keeler,  E.  K.  Barnard,  astronomers;  G.  B.  mil,  assist- 
ant astronomer,  secretary,  aud  librarian.  The  first  volumotof  "Fubll- 
cations**  appeared  before  tbe  real  work  of  tbe  observatory  nad  begnu, 
and  it  is,  therefore,  mainly  blstorieal  and  descriptive.  It  contains  Mr. 
Lick's  deeds  of  trust,  Professor  Newconib's  report  on  gbiss  for  object- 
ives, Idr.  Burnbam's  reports  upon  tbe  site  iu  lS7t^  and  18S1, •descrip- 
tions of  tbe  buildings  and  instruments,  an  account  of  tbeiengineering 
sad  buildhig  at  Mount  Hamilton  in  the  years  I880-18SO,  observations 
of  the  transit  of  Mercury  iu  ISSl  and  of  Venus  iu  1882,  geological  re- 
ports, meteorological  observations,  1880-1885,  and  an  extensive  series 
of  nxluctiou  tables  for  the  latitude  of  the  observatory.  There  have 
been  published  in  scientific  juurnals  aud  iu  the  daily  press  interesting 
notes  upon  nebuiot  and  planetary  markings  as  shown  by  tbe  36-incIi 
refractor,  aud  the  discoveries  of  new  comets  and  double  stars.  Pro- 
fessor lioldeu  attributes  tbe  steady-seeing  at  Mount  Hamilton  to  the 
coast  fogs,  which  roll  iu  from  the  sea  every  afternoon  in  the  summer, 
rising  1,500  to  2,000  feet,  covering  the  hot  valley  aud  preventing  ra<lia- 
tion  from  it.  Tbe  nights  of  summer  and  autumn — April  to  October  or 
Hovendwr — iiro  fouud  to  be  excellent  both  as  to  clearness  aud  stcsidi- 
ness;  the  daylight  hours  are  less  satisfactory,  and  in  winter  the  seeing 
is  not  much  better  than  at  lower  altitudes. 

Liiffe  ((hi<irf"\  — Si'c  Cointe. 
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Litchjield. — Dr.  Peters  is  still  at  wurk  upon  Uia  euliptio  cliartHj  he 
exi)0ct4  to  issue  sbortly  a  bccoui)  iustallmeut  of  tweuty. 

Liverpool. — Tlie  tiiue-guu  bus  beeu  liretl  with  lugulLirity,  chrouome- 
ters  tested,  aud  meteorological  observatious  couducted  as  heretofore. 

Land. — Dr.  Duu<ir  has  continued  his  obscrvatious  of  variable  stnra 
aud  spectra  of  red  stars,  and  with  » large  solar  8peetro8co|)e,  provided 
with  oue  of  Kowlaud'a  gratiugs,  bo  has  made  au  importaot  iuvestigatioii 
of  the  period  of  rotation  of  the  suu.  Photographs  of  the  solar  spectrum 
were  made  as  a  check  upou  the  micromotei'  measures. 

Lyme  Regis. — See  Rousdou. 

McCormick. — The  26-iuch  equatorial  is  still  devoted  chiefly  to  Iho 
study  of  nebulte.  Mr.  Leavenworth  resigned  as  assistant  iu  Septemhei-, 
18S7,  to  take  charge  of  the  Haverford  College  observatory.  Professor 
Stone  expresses  continued  satisfaction  with  the  electric  illumiuatiou  of 
the  equatorial. 

Madras. — Mr.  Norman  K.  Pogsou  has  published  in  two  volumes  the 
results  of  a  series  of  obscrvatious  of  star  places  made  with  the  5j-iheli 
meridian  circle,  the  first  volume  giving,  after  a  brief  history  and  descrip- 
tiou  of  the  observatory,  the  "separate  results*'  aud  annual  catalogues 
for  1862, 1SG3,  aud  1804,  aud  the  second  volume  "separate  results"  aud 
annual  catalogues  for  1SC5, 1866,  and  1867. 

Mauritius. — Principal  activity  is  in  the  observation  of  meteorological 
aud  magnetic  phenomena,  and  in  the  photographic  record  of  the  state 
of  the  solar  surface  by  means  of  the  photoheliograpb. 

Mazattan  (Sinaloa). — Founded  in  1879  and  iiiteudeJ  principally  for 
the  timaservice,  and  is  supported  by  the  departmeut  of  public  works. 
Its  directors  have  been :  lugo.  Fiacro  Quijano,  1879-'84 ;  L.  Gutierrez, 
1884j  F.  Weiduer,  1884;  C.  Camina,1885-'87;  L.  Acosta,  1887.  Instru- 
ments: Meridiau  instrument,  by  Fauth  &  Co.,  aperture  0'>',076  (3  inches), 
focal  length  O^.TST  (31  inches);  equatorial,  by  W.  Gregg,  New  York, 
©"•.IS  (6  inches),  aperture;  Troughton  &  Simms  altazimuth,  aud  Negus 
chronometer.  Latitude,  +23°  11'  22".81 ;  longitude,  7''  5"  35".C7  west  of 
Greenwich. 

Melbourne. — The  mirrors  of  the  4'foot  Cassegraiuian  reflector  have 
become  so  turuisbed  as  to  interfere  materially  with  the  observation  of 
the  fainter  uebulx.  The  sum  of  t5,000  has  been  appropriated  to  enable 
the  observatory  to  take  part  iu  the  stellar  photographic  scheme  of  the 
Paris  eon  fere  uce. 

Mej-ieo.—The  Central  Astronomical  Observatory  in  the  city  of  Mex- 
ico was  founded  in  1878,  It  is  intended  tor  purposes  of  instruction, 
aud  especially  for  co-operating  in  geodetic  work  and  for  maiutaiuiug 
the  time-service  of  the  capital.  The  principal  instrumeut«  are  a 
meridian  telescope,  by  Troughton  &  Simms,  of  0'".069  aperture  and 
I^.IC  focos;  a  zenith  telescope,  by  the  same  makers,  of  0"'.07C  aperture 
1'».22  focus;  an  altazimuth,  by  the  same,  with  O'" ,305  (12-incli) circles;  n 
ismall  Burou  refractor,  F^Uth  chrouograpli,  sidereal  clock  by  Vasquez, 
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two  Blias  break-circuit  cliroiiometem,  HevemI  nmaiitime  chroiiutneters, 
and  a  fillet  cLrouograpb.  Tbe  director  haa  also  uii<Ier  liis  charge  the 
geodetic,  topographiit,  iind  astronoiniciil  inutruiuents  of  tbe  department 
of  public  works.  Positiou  of  the  observatory:  Latitnde,+19<^26'l".3j 
longitude,  O*-  3G"  31'.5;  altitude,  2,285"'.4  (7,500  fei-l).  Directors:  Sr. 
Ingeueiro  Geognifu  !>oh  FranciBCO  Jiiiiiiioz  from  1878  till  Lis  death, 
Noveoiber  4, 1881,  wbeu  be  waa  Buccueded  by  Sr.  Dou  Leaudro  Fer- 
uaudez. 

Milan. — A  new  IS-iuch  refractor,  objective  by  Merz,  mounting  by 
Be[>Holtl,  was  put  iu  place  in  188U,  and  lina  bt-en  dcvottd  principally  tu 
the  measnreineut  of  double  Btiirs.  Tbe  stnalkT  (8  incb)  etiuatoriid  bou 
been  use*!  for  observations  of  conn^ts  and  of  doable  stars  in  rapid 
orbital  motion.  The  markiugs  on  Mars  were  cxduiiiied  with  bolh  iu- 
struiiiciits. 

Morrison  observatory  was  established  iu  1875  through  the  cfTortfl 
of  the  jtresent  director.  Prof.  O.  W.  I'ritcliett,  aided  by  the  liberality 
of  Miss  Berenice  Morrison,  whose  name  the  insUtutioit  bears.  'I'he 
principal  iustrumentH  are  a  IS^-inch  Clark  equatorial  and  an  excellent 
G-iuch  Trougbtuu  &  Siuuns  meridian  circle,  similar  in  plan  to  tliu  me- 
ridian circle  of  the  Harvard  Ubservatory.  Tbe  first  number  of  the 
publications  is  a  well  printed  volume  of  111  pages,  giviug  an  nt^ouut 
of  the  founding  of  tbe  observatory,  a  full  description  of  tbe  building 
and  instruments,  and  the  observations  iu  detail.  The  bitter  cutisi^t 
mainly  of  measures  of  double  stars,  observations  of  planets,  comets, 
occullatious  by  the  moon,  etc  A  full  discussion  is  given  of  the  geo- 
graphical co-ordinates  of  the  meridian  pier,  the  longitude  being  deter- 
mine<l  by  an  exchange  of  signals  with  Washington  iu  1880.  Ilu'rc  are 
several  drawings  of  the  observatory,  and  sketches  of  Saturn  and  of 
comets.  Tbe  work  is  now  much  restricted  owing  tu  tbe  inadequacy  of 
funds. 

Munich. — The  zone  observations  with  tbe  meridian  circle  are  con- 
tinued, and  a  new  Munich  catalogue  is  going  through  the  press.  Tbe 
lOJ-inch  refractor  has  been  used  for  observations  of  comets,  measures 
of  stars  iu  the  cluster  k  Persei,  and  observations  for  stellar  parallax. 
Some  photometric  observations  have  also  been  made. 

Natal. — Ueccnb  work  has  been  largely  in  meteorology.  The  obser- 
vatory has  been  seriously  crippled  by  tbe  lack  of  funds. 

Nice. — Tbe  first  volume  of  the  annals  is  to  contain  a  description  of 
the  observatory  and  instruments,  and  is  expected  shortly;  the  second 
volume  has  already  been  published,  and  the  third  volume,  also  in 
preparation,  will  coutiun  Tholloii's  study  of  tbe  solar  s]>uctrum.  Vol- 
2  is  devoted  mainly  to  the  determination  of  the  co-ordinates  of  tbe  ob- 
servatory and  to  measures  of  double  stars.  There  are  also  observations 
of  comets  and  planets,  aud  notes  ou  solar  spectroscopy  and  the  red- 
glows.  The  positiou  of  tbe  obstTvatory  at  present  adopted  is :  I^utitude, 
-t-  430  43'  W.0-  longitude,  y*  Itt-  5l«.3:J  east  of  Ptuis. 
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North  Carolina  TJniveraity. — Professor  Love,  of  the  Uuivereity  of 
yortU  Carolinu,  Chapel  Hill,  has  called  atteutioa  to  au  early  attempt 
to  establish  an  aslrouomitial  observatory  in  the  Unit«d  States  which 
seems  to  have  remained  uauotieed  by  sstrouomors.  Professor  Cald- 
well, the  presideut  of  the  university,  weut  to  Europe  iu  ISii  to  pur- 
chase books  a»d  apparatus,  aud  siteut  the  greater  part  of  13,361.35  J'or 
astronomical  lustrnueiits;  this  was  fonr  years  before  the  purchase  of  a 
telescope  by  Yale.  The  fouudatioiis  of  the  observatory  were  laid  iu 
1S3I,  and  the  building  was  finished  in  1832,  six  years  bofore  the  Hop- 
kins Observatory  at  Williams.  There  was  but  one  room,  15  feet  by  2"> 
feet  aud  about  25  feet  bigb.  A  ^irnms  trnusit  of  ;t-iiich  ai>crture  and 
44-inch  focus  was  mounted  upon  a  miisoury  pier  iu  this  room,  and  a 
Simms  altitude  and  azimuth  instrumeut  upon  a  pU-r  pn>Jecling  through 
the  roof  and  covered  by  a  small  bouse  moving  on  rails  The  obsecva- 
tory  p«ttsostied  also  a  ^^-iiich  (52-iueh  focus)  Dolland  nTractor,  au  astro- 
nomical cluck  by  Molyueaux,  reflecting  circle,  sextant,  and  quadntut. 
The  instruments  were  removed  from  the  observatory  owing  to  a  leaky 
roof,  soon  after  Dr.  Caldwell's  death,  iu  1835,  and  iu  1838  the  building 
was  partly  destroyed  by  fire,  and  astronomical  activity  was  never  re- 
newed.   All  reconis  of  observations  have  been  lost. 

Oakland. — The  private  observatory  of  Mr.  F.  O.  Blinn,  iu  East  Uak- 
land,  contains  a  Jj-incb  Clark  equatorial  and  l^-inch  Lutimcr-Oliirk  tran- 
sit, with  mean-time  and  sidereal  clocks. 

Oakland. — The  observatory  of  Mr.  Burckhiiltcr,  at  West  Oakland, 
California,  contains  a  10 J-inch  reflector  by  Unuthear,  aud  l^-inch  lniii»it. 
The  mechanical  work  of  the  building  and  equatorial  mounting  'vas  done 
by  the  owner. 

C^Qyalla. — Observatious  of  sun  sjtots,  spectroscopic  and  pUotometrio 
observations  of  planets,  new  stars,  comets,  and  stars  with  variable 
spectra.  The  observations  for  a  "speclrosopio  I)un',huuwteruug" 
fmm  0°  to  -\5°  declination  have  bi-eu  finished  and  'the  catalogue 
printed.  Dr.  von  Kiivesligethy,  l>r.  von  Konkniy's  lissistant,  accepted 
a  position  iu  the  meteorological  otbce  in  Itudapvsl,  Apiil  1, 1SS7.  Con- 
siderable spectroscopic  and  photographic  apparatus  has  been  added 
to  the  equipment. 

Omaha,  Nebraeka. — A  new  observatory  at  Creighton  College  was 
completed  iu  1887.  The  instruments  are  a  u-iuch  Steward  equatorial, 
3  inch  Fautb  transit,  clocks,  chronograph,  etc.  Director,  J,  Kigge,  S. 
J.    Latitu<]e,  +41'^  10'  0";  longitude,  6''  23""  47*  west  of  (ireenwich. 

Orwell  Park. — An  extensive  and  valuable  series  of  observatious  of 
recent  comets  has  been  published. 

Oxford  University. — Great  attention  has  been  paid  to  photography, 
and  particularly  to  its  application  to  the  determination  of  stellar  par- 
allax (q.  v.),  with  very  gratifying  results.  The  large  equatorial  is  to  be 
Te-mo<lelled  as  a  photographic  telescope  of  13  inches  ajierturc  in  con- 
formity with  the  plana  adopted  by  the  I'urrs  congress,  the  uecesttary 
funds  having  bceu  provided  by  Dr.  Uc  La  Itue. 
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Paiermo. — OhRervntiona  of  noTiiotn,  pUneta,  Rnn  fipotR,  and  meteora. 

Paris, — Tliu  ap[>i'OAcbiDg  couiplotiuu  of  tUu  observiitious  for  tliB  Lit- 
Iau<l<^  catalogue  has  modiHed  the  plan  of  o|>eratioiia  carried  on  with  tbd 
moridiaa  iustrumeitts  for  8ome  years  past.  The  large  traunit  circle 
liajt  been  used  for  observations  of  tbe  san,  mooo,  minor  plaueta,  and 
Kncdi  stars  of  Lalande's  list  still  requiring  re-observatioo ;  the  Oainbey 
transit,  for  observations  of  the  absolate  right  ascensions  of  fuudamental 
HtHr8;  the Gambey  circle  and  the  "cercledu  jardin,''fora  reinvestiga- 
tion of  the  latitude,  and  the  latter  also  for  fuudamental  declinations. 
Comets,  asteroids,  nebulie,  aud  occultatious  of  stars  by  the  moou  have 
Iteen  observed  with  the  equatorials.  The  most  important  addition  to 
the  instrumental  equipment  is  the  apparatus  adapted  to  the  equatorial 
cnude  for  determining  the  constants  of  refraction  and  aberration  by 
Loewy's  methoil.  Work  in  astronomical  photography  is  continued  by 
the  Henrys.  A  fine  engraving  of  the  Pleia<les,  compiled  from  three  of 
their  photographs,  accompanies  Admiral  Monchez's  re|H>rt  for  1887. 
The  time  service,  which  of  late  has  not  been  entirely  satisfactory,  is 
undergoing  renovation. 

Paris  {^cole  militaire). — M,  Bigonrdan  gives  in  tbe  Bulletin  Astro- 
nomiqne  (4 :  197 ;  S :  30)  an  interesting  historical  account  of  tbe  ob- 
servatories of  the  Ecole  militaire,  famous  for  the  labors  of  Ijalande  aud 
d'Agelet. 

/"etitt.^An  interesting  historical  account  of  this  observatory  (estab- 
lishe^l  in  1270)  is  given  in  abstract,  iu  Nature  for  November  8,  ISSS. 

PItelp»  {New  Yorlc). — The  lied  House  Observatory  was  abandoned  in 
1S8S,  Mr.  Brooks  having  become  director  of  the  Smith  Observatory  at 
Geneva. 

Pootui. — All  observabiry  has  l>een  established  at  thi*  College  of  Science 
with  a  lOJ-incb  »iih er-ou-glass  Newtonian  reflector  by  Gnibb,  (i-ioch  re- 
fi-iictor  by  Cooke,  with  photographic,  photometric,  anil  spectroscopic 
accessories.  It  is  intended  at  present  to  restrict  the  work  of  tbe  olwr- 
vatory  to  certain  branches  of  spectroscopic  research,  with  occasional 
observations  of  comets,  etc.    The  curator  is  Mr.  K.  I>.  Nacgamvala. 

Pottdam.^Dr.  Vogel  has  applied  photography  to  the  determination 
of  the  motions  of  stars  in  tbe  line  of  sight,  and  has  obtained  most  satis- 
factory results.  lie  proposes  to  observe  regularly  all  stars  (about  sixty) 
that  are  as  bright  as  2.5  magnitude.  Tbe  observations  of  solar  phenom- 
ena, sketches,  and  photometric  observations  of  comets  and  planets  have 
been  continuetl  with  little  interruption.  Progress  is  reported  upon  the 
"photometric  Durchmusterung,"  which  is  to  take  iu  all  stars  in  the 
northern  hemisphere  down  to  the  7.5  magnitude.  The  instruments  re- 
quired to  enable  the  observatorj'  to  take  jiart  in  the  photographic  work 
plannetl  by  tbe  Paris  congress  have  bren  ordered,  and  numerous  pre- 
liminary experiments  have  been  carried  ont  for  the  permanent  commit- 
tee of  that  body. 

Prague. — Professor  Safarik  has  coutinned  his  observations  of  variable 
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stars.  In  1887  be  cbangeil  liis  residt^nce,  aoil  made  conoiderable  im< 
provenitiiits  in  lii»observ:itory.  TbeiiiatnitiiuiitsnieiiS  iitcb  refractor, 
wliicb  is  to  be  replaced  by  odb  more  powerful,  aud  a  amal)  transit  and 
'  clock.  Theprovimoaalco-onlinatesoftlioiiioridian  room  are:  latitude, 
4-.'>0O4'  21";  longitude,  0''  57""  48"  cnatof  Greeiiwicb. 

l*ii€bta  (Afexieo). — Observatory  oi  tlie  College  of  the  Sacred  Heart. 
Din'Ctor,  P.  Cai»elleli,  8.  J. 

Pulkotea. — The  great  routine  work  of  the  observatory,  the  determina- 
tions of  6tavi>ositious  with  the  transit,  meridian  circle,  and  vertical  cir- 
cle lias  proceeded  on  the  same  lines  an  before.  Romberg  is  credited 
with  having  made  no  leaa  than  9,000  observations  with  the  meridian 
circle  iu  a  single  year.  The  30  inch  refractor  has  been  nsed  on  close 
double  stars  and  satellites,  the  15-inch  on  similar  work,  and  also  for 
experiments  in  stellar  photography.  The  astro-physical  laboratory  is 
reported  in  working  order.  Volamo  12,  a  catalogue  of  the  principal  stars 
to  the  funrtli  magnitude,  as  far  as  —15^^  declination,  ha^  l>ceu  published, 
and  several  other  volnmes,  though  interrupted  by  the  death  of  Wagner, 
an*  well  advanced.  The  first  number  of  a  new  series  of  publications — 
"  Supplements  to  the  Pulkowa  Observations" — ia  an  interesting  memoir 
by  Dr.  Hermann  Struve  on  the  outer  satellites  of  Saturn. 

Radcliffe. — The  transit  circle  has  been  used  for  observing  the  snn, 
moon,  and  a  list  of  stars  down  to  the  seventh  magnitude  between  the 
equator  and  —25°;  the  Barclay  equatorial  for  the  measurement  ofdonble 
stars  and  observations  of  comets.  The  volume  for  1885  has  been  pub- 
lished, and  all  reductions  are  remarkably  well  advanced. 

RousdoTi. — Systematic  observation  of  some  twenty  long-period  varia- 
bles lias  been  taken  up;  time  signals  are  furnished  for  the  neighboring 
district. 

Si-holt  Observatory.~^At  Lancaster  City,  Pennsylvania,  a  new  observ- 
atory, named  the  Daniel  Scholl  Observatory,  has  been  erected  on  the 
grounds  of  Franklin  and  Marshall  College.  The  equipment  as  descrilHid 
"by  Mr.  J.  E.  Kershner  in  Science  for  May  13, 1887,  consists  of  an  11- inch 
Clark- Rev)Sold  equatorial,  a  3-inch  transit,  a  Seth  Thomas  clock,  a  chro- 
nometer, chronograph,  and  meteorological  apparatus.  Tbe  equatorial 
has  a  set  of  positive  and  negative  eye  pieces,  with  reversion  prisms  for 
three  of  the  micrometer  eye-pieces,  a  Mertz  solar  eyepiece,  and  a  comet 
eyepiece,  together  with  a  micrometer  and  complete  illuminating  appa- 
ratUfi  for  bright  and  dark  Add,  as  worked  out  by  the  Repsolds. 

Smith  College  (Northampton). — An  exchang.^  of  longitude  signals  with 
the  Harvard  Observatory  was  made  in  the  summer  of  1888, 

Stockltolvi. — Dr.  Gyld6n  has  devoted  himself  tu  investigations  in  ce- 
lestial mechanics. 

Stonyhurst  College. — The  solar  observations  consist  of  (1)  a  drawing 
of  the  sun's  disk,  lOJ  inches  in  diameter,  including  the  careful  delinea- 
tion of  all  spots  and  faouhit  visible;  (2)  a  spectroscopic  measurement 
with  a  radial  slit  of  the  lu-iglit  of  the  ehromo»:phei-e  and  of  all  the  gas- 
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eou8  promineDces ;  (3)  a  stady  of  the  general  snrfiuje  of  the  sun  when- 
ever the  defluition  has  been  aansnally  good;  (4)  a  sketcli  of  the  chro- 
mospheric  fiames,  with  a  wide  tangential  slit;  (5)  the  spectrum  of  the 
Bolar  spots  between  the  lines  B  and  D.  Observations  of  lunar  occulta-* 
tions,  of  comets,  and  of  the  phenomena  of  Jupiter's  satellites  have  been 
made  as  before.  The  aky-glowa  have  also  been  watched  with  ctre.  A 
5J-inch  Clark  equatorial,  formerly  the  property  of  Rev.  T.  W.  Webb, 
wjw  purchased  for  the  observation  of  the  total  solar  eclipse  of  Augnst 
29,  1886. 

Slrassburff. — Dr.  E.  Becker  was  appointed  director  December  1, 1887, 
relieving  Dr.  Kobold,  the  " observator,"  temporarily  in  charge.  Ob- 
servations of  nebulte,  comets,  and  satellites  have  been  made  with  the 
refractor;  observations  of  the  sun,  moon,  and  planets  and  of  zero  stars 
for  the  Bonthem  zones  with  the  meridian  circle,  and  measures  of  the 
sun's  diameter  and  sunspots  with  the  heliometer.  The  transit  instni- 
meiit  has  been  nseil  by  Dr.  Wislicenns  for  investigations  with  a  per- 
sonal eqnation  apparatus  of  his  own  design.  All  reductions  are  well 
ndvanced.  The  library  has  been  thoroughly  overhauled  and  I'ecata- 
logned. 

Syracme  (New  York). — The  new  observatory  of  the  University  of 
Syracuse,  a  memoriiil  to  ULarles  Demarest  Holden,  of  the  class  of  1877, 
was  dedicated  November  18, 1887,  with  an  appropriate  address  by  Pro- 
fessor Newcomb.  The  instruments  are  an  8  inch  Clark  equatorial, <t-inch 
Troiighton  and  Simms  transit,  clock  chronograph,  and  chronometer. 
Director,  Prof.  J.  R.  French. 

ISyracuge  {New  York.). — Private  observatory  of  H.  P.  Stark^  S^^^-incb 
Spencer  equatorial  refractor;  12-foot  dome. 

Tacubaya. — The  National  Mexican  observatory,  which  is  in  the  de- 
parlment  of  the  secretary  of  public  works,  was  founded  May  5, 1878. 
The  instruments  were  at  first  mounted  at  Chapultepec,  but  in  1883  they 
were  transferred  to  the  present  building,  erected  at  a  cost  of  $200,00(1. 
Tho  instruments  are  as  follows:  A  refractor  of  0™,.18l  ( M  inches)  aper- 
ture and  5'".40  (17  feet  8  inches]  focal  length,  by  Oriibb,  provided  with 
a  fine  micrometer  and  an  11-prism  spectroscope;  a  meridian  circle  of 
0".203  (8  inches)  aperture  and  2"'.743  (9  feet)  focal  length,  by  Trough- 
ton  &  Simms,  with  circles  0"'.914  (36  inches)  in  diameter,  divided  to  5' 
and  rend  by  four  microscopes,  and  with  collimators  of  0"'.152  (0  inches) 
npertnre  and  2'",15  (7  feet)  focus;  a  Dallmeyer  photoheliograph  of 
O'-i-lOlJ  (4  inches)  apertnre  and  1'".53  (5  feet)  focus,  with  parallactic 
mountingand  an  enlargingapparatns;  an  altazimuth,  also  by  Trongh- 
toii  &  Simms,  of  Oin.OKS  (3J  inches)  aperture  and  0'".85  (2  feet  9  inches) 
focal  length,  with  circles  (l"'.60  (2  feet)  in  diameter,  dividett  to  5'.  In  ■ 
addition  to  these  there  are,  not  yet  mounted,  a  Grubb  equatorial  of 
0'".IB2  (fi  inches)  aperture  and  2"" .54  focal  length,  an  Ertel  meridian  in- 
strument of  0'".162  aperture  and  2'".20  focal  length,  and  a  Troughton 
&  Simms  zenith  telescope,  0'°.07G  ai>erture  and  I'^.IS  focal  length.    Of 
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Bubsidiary  apiuiriitus  tliere  is  u  cyliiidiiciil  cLroiiugrujili,  Bairand  & 
Lund;  a  fillet  chronograiili,  made  in  1807  Iiy  direction  ol'  CoiuuitMlore 
Maury;  a  sidereal  dock,  by  F.  Vazquez,  Mexico;  bidereal  and  meau-time 
•clocks,  by  Barraud  &  Lund;  two  sidereal  cbronometera,  by  Negrelti  & 
Ziimbra;  seven  mean  time  ctiraiiotneters.  by  various  makers,  and  mag- 
netic and  meteorological  instrnmentB.  A  pliotograpbic  refractor  of 
0".33  (13  inches)  aperture  and  3"'.43  (11  feet)  focal  length  hiia  been  or- 
dered from  Ornbb,  to  enable  the  observatory  to  co-operate  in  the.inter- 
natiomil  plan  of  charting  tbe  sky  by  photography.  The  personnel  con- 
oislRofSr.  Ingeneiro  Angel  Angniano,  director;  Sr,  Ingenetro  Felipe 
Valle,  8r.  Lieut.  Ool.Teodoro  Qnintana,  Sr.  Ingeneiro  Francisco  Bo<lri- 
guez  Rey,  Sr.  Apolonio  Romo,  Sr,  M.  Moreno;  two  more  nstroDotners 
will  l>e  added  during  1S89.  Tbe  work  of  tbe  meridian  circle  has  been 
n|>on  comparison  stars,  comets*,  and  asteroids;  the  15-iuch  etiuaforial 
has  been  used  ui>on  comets,  and  asteroids,  ami  these  bwlies,  as  well  as 
a  list  of  southern  nebulte,  will  be  carefully  observed  in  future.  The 
pliotobeliograpb  has  been  used  almost  daily,  and  witli  the  alt-azimnth 
observations  for  time  and  latiturle  have  been  ma^le,  and  observations  of 
lunar cubniuations  and  of  comets.  Considerable  time  has  lieen  dci'oted 
to  cO'0))erating  with  longitude  parties.  The  [wsitiou  of  the  observatory 
is:  Latitude,  +lfto  24'  17".5;  longitude,  C'  3i."'  Ifi'.Kl  went  of  Green- 
wich (determined  telegraphically  11-om  St.  Louis);  altitude  2,322""  (7,C1» 
feet).    An  "anuario."  is  publisheil  regularly. 

Tacubaya. — Private  observatory  of  M.  G.  Prieto:  Bitrdon  equatorial, 
0".ll  (4J  inches)  aperture,  1"'.60  (5  feet  3  inches)  foeal  length;  8i>ectro- 
Bcope,  and  clock. 

Tajichkent — The  refractor  has  lieen  used  for  observations  of  sun-spots, 
comets,  and  occultations  by  the  moon ;  the  meridian  circle,  principally 
for  determining  tbe  positions  of  comet  comparison  stars.  Tbe  observa- 
tory has  co-operated  in  determining  tbe  geographical  [Hisitions of  a  num- 
l)er  of  places  in  central  Asia.  Several  chronometers  have  l>cen  tested, 
and  tbe  noon  signal  has  been  given  by  the  discharge  of  a  cannon,  as  in 
previous  years.  The  director,  M.  Pomerantzeff,  is  assisted  by  MM. 
Zalessky  and  Scliwarz.  A  new  determination  of  tbe  latitnde  in  18S7 
gave:  v^=+41o  19'  3I".35±«".{I5. 

Temple  observatory  ( Rugby). — Siiectroscopic  observations  of  the  motion 
of  stars  in  the  line  of  sight,  and  measures  of  double  stars. 

Tokio. — An  observatory  was  founded  in  1888  at  Tokio,  Japan,  by 
combining  the  astronomical  department  of  the  old  Marine  observatory, 
the  observatory  of  the  Ministry  of  tltc  Interior,  and  that  of  ihc  Imp^ 
rial  University.  The  new  observatory  ot^enpies  the  buildings  of  the 
Marine  observatory,  its  position  as  provisionally  determined  la'ing  lati- 
tude, +350  31V  17".-i;  longitude,  9"  18"'  58«.0  east  of  Greenwich.  The 
princijial  instruments  are  a  Sj-inch  IJepsoId  transit,  a  ~>  inch  Merz  and 
Repsold  meridian  circle,  and  efjuatorials  of  U^  and  8  inches  aperture. 
Tbe  director  is  H.  Terao. 
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Turin. — Obserratioiis  of  comets,  motenrologicil  obserrationft,  and  a 
dutCMDitiutioii  of  tlie  latitiHl«of  a  sUitioii  at  'iVniiuli  liuve  bui'ii  t>ul>- 
lislied. 

United  States  Naval  ObsermUtry.—Thi^  w'>rk  of  lS87-'88  was  8itiiilar 
to  tbat  of  previous  yeara.  Witb  tUe  liC-iiicli  equatorial  olisorviUions 
were  mnde  of  double  stars,  satellites,  and  of  Saturn  and  Mar^i,  and 
observatious  for  stellar  parallax;  witb  tbe  t>.6-incb,  observations  of 
cnmet«  and  asK-roids.  Tlie  observations  witb  tbe  transit-circle  for  a 
catalogue  of  miscellaneous  stars  were  completed  in  1888,  and  prepara- 
tions buve  been  made  for  observing  witb  tbis  inslruiiu-nt  tbe  zone  — 14° 
to  —18°.  The  time-service  has  been  considerablj'  extended.  Tlie  coii- 
tnict  for  tbe  erection  of  tlie  nine  buildinga  comprising  tbe  iiew  obser- 
vatory was  awanled  in  18-8,  and  some  progress  baa  been  matle  with 
the  necessary  excavations. 

Upmla.— Dr.  Hermann  Seliult2  describi's  at  some  length  in  tbe  Vier- 
leljalirsscbrift  (23: 144)  the  retteiit  additions  to  bis  instrumental  onttit: 
a  transit  and  a  vertical  circle,  both  by  Bo]>sold,  with  objectives  of  9'J'""> 
(4  inclies)  aperture;  a  transit,  by  Steiiilieil,  of  54"""'  (3  inches)  aper- 
ture, mounted  in  the  prime  vertical;  a  1-incb  refractor,  parallactic 
inountiug,  by  Simms ;  clock  Ilohwii  34,  three  chronometers,  two  chrono- 
graphs, and  minor  apparatus.  The  principal  instrunieiit  of  the  obser- 
vatory is  a  O-inch  refractor. 

Vagsar  College. — Miss  Mary  W.  Whitney  has  l>een  appointetl  to  till 
the  vacancy  causetl  by  the  resignation  of  Miss  Maria  Mitchell. 

VieHna  { Wien-  Ottakring). — The  private  observatory  of  Uerr  voii  KntT- 
ner,  which  was  tiegun  in  1884,  wiiN  completed  in  lS.i7.  The  building  is 
in  the  shape  of  a  cross,  82  feet  from  east  to  west  and  01  feet  from  north 
to  Bonth.  Tbe  instruments  are:  A  meridian  drclf,  by  Itepsuhl,  of  4.8 
inches  aperture  and  6  feet  focnl  length,  witli  circle  2l.(i  inches  in  <liiiin- 
ter,  divided  to  2' and  read  by  four  microscopes;  and  a  rufriiclor,  also 
by  BepBold,  of  10.t>  inches  apertnro  and  12^  feet  fociil  len(;th,  with 
filar,  double  image,  and  ring  micrometers.  The  jiositioii  of  the  oltser- 
tiiry,  as  provisionally  dettirniincd  by  Dr.  Herz,  is:  Latitude, +4ft°  12' 
47". 2;  longitude,  1"  5'"  IIM  eaflt  of  Grrenwicli. 

Warner  {RochcHter,  New  York). — Search  for  new  nebnlie. 

Waskbiim. — Tbe  lifth  volume  of  publiottiiMiK  eoiilainstfae  olnerva- 
tions  made  witb  the  meridian  circle  by  Miss  Limb  and  Mr.  U|idcgialf 
from  the  latter  part  of  ISBtJ  to  April  I,  1.S87,  observations  made  with 
tbe  15 j  inch  equatorial,  and  asummiry  of  meteornlogicAl  observations 
made  by  various  obsi-rvers  at  Mn^lison  fmin  l-f/i  to  ISSR.  Miss  Lamb 
contributes  a  very  useful  index  to  stars  in  Airy's  six  Greenwich  cata- 
logues not  found  in  Flamsteed,  and  Mr.  Updegrai!'  a  discnssion  of  the 
latitude  of  the  observatory.  Professor  Duviiui  was  sncceetled  by  Prof. 
G.  C.  Comatock  as  director,  and  Prof.  Asapb  Hull  as  consulting  director. 
Mr.  Updegraff  and  Miss  Lamb  (now  Mrs.  Updegraff)  have  removed  to 
the  Conloba  observatory.    The  assistants  now  at  the  observatory  are 
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Mr.  B,  V.  Egbert,  formerly  of  the  Albany  observatory,  aud  Prof  S.  J. 
Brown,  'flic  free  iiso  of  tlie  Waaliburn  obser\atory  waa  tendered  to 
the  Uavy  Department  during  the  contemplated  removal  of  the  naval 
observatory  to  its  new  site. 

Weat  Point. — A  new  observatory  was  bnilt  in  1883,  the  old  site  having 
been  rendered  worthless  as  an  astronomical  station  by  a  railroad  tunnel 
cnt  imnietliately  beneath  it.  The  instruments  are  a  12-incli  Clark  equa- 
torial, mounted  iu  1H84,  and  an  8-iu(!li  Bepsutd  meridian  circle,  mounted 
iu  18S5.  Geographical  position:  Latitude, +41°  23' 22".l;  longitude, 
l*"  ii5"'  50".6  west  of  Greenwich.     Ooight  above  sea  level,  480  feet. 

WiUiams  Colleffc—Oa  the  28th  of  June  1888,  the  flflielh  anniversary 
of  the  dedication  of  the  Hopkins  Observatory  of  Williams  Oollege  was 
celebrate«l  with  suitable  ceremony  and  a  disconr;^  npon  "The  Develop- 
ment of  Astronomy  in  the  United  States,"  by  Prof  T.  H.  tjafford.  The 
Hopkins  Observatory  seems  entitled  to  the  honor  of  being  the  first 
permanent  American  observatory,  having  been  projected  aliont  1834, 
chiefly  built  in  1837,  and  dedicated  June  12, 1838.  The  University  of 
Norlli  Carolina  had  built  ait  observatory  in  1831  and  provided  an  ex- 
cellent instrumental  equipment,  but  in  18;18  the  building  was  partially 
destroyed  by  fire,  and  little  or  no  astronomical  work  was  ever  done  with 
the  instruments.  Professor  Safford  published  in  1888  a  catalogue  of 
the  rif^iit  ascensions  of  some  2<il  circumpolar  ntars,  the  results  of  sev- 
eral years'  labor  with  the  Ifepsold  meridian  circle. 

Wilmington,  Delaitare. — The  private  observatory  of  Francis  G.  do 
Pont  is  at  bis  residence  atwut  4  miles  to  the  north  of  Wilmington, 
Del.  It  was  designed  by  the  owner,  and  consists  of  two  polygonal 
buildings,  covered  by  domes  of  peculiar  cnnstrnction,  and  connected 
by  a  third  building,  which  forms  the  transit  room.  The  instruments 
are:  A  good  12-inch  reflector  by  Brashear,  well  mounted,  with  driving- 
dock,  etc.;  a  4J-incli  equatorial  refractor,  objective  by  Clark,  and 
mounting  by  Brashear;  a  small  transit  by  Home  &  Thomethwaite, 
London;  sidereal  and  mean  time  clocks,  and  Morse  register  for  record- 
ing transits.  The  whole  building  is  lighted  by  the  electric  light,  and 
the  electric  light  is  also  used  for  instrumental  illumination.  The  12- 
inch  reflector  has  lieen  used  for  astronomical  photography.  Tlie 
approximate  latitude  is  +39°  16'. 

Windmr,  JVcMJ  South  Wales. — Mr.  Tebbutt  published  in  pamphlet 
form  in  1887  an  interesting  history  and  description  of  his  observatory. 
Tt  is  situated,  with  the  owner's  residence,  at  the  eastern  extremity  of  the 
town  of  Windsor,  upon  a  hill  50  feet  above  mean  tide.  Occasional 
astronomical  observations  were  made  here  with  a  sextant  and  Ig  inch 
telescope  from  1854  to  1864.  To  these  instrnmentH  were  added  a  Sc- 
inch refractor  by  Jones  in  18(il,  and  a  Frodsham  chronometer  in  18G4. 
At  the  close  of  1SG3  a  small  building,  comprising  transit  and  prime 
vertical  rooms  and  a  dome,  was  erected  on  the  west  of  the  dwelling, 
and  a  small  transit  and  the  3|<inch  refractor  already  referred  to  were 
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mounted.  This  refractor  gave  place  to  one  of  4J  incbea  apertnre  in 
1872,  and  iu  L874  a  further  addition  was  made  to  tlie  bnildiiigB. 
In  1879  a  substaatial  observatory  of  brick  was  erected  a  few  yards 
BOiitliwest  of  the  old  buildiag.  It  consists  of  an  equatorial  room 
(under  which  is  an  office)  and  meridian  and  prime  vertical  rooms,  the 
meridian  room  containing  a  Cooke  transit,  monntod  iu  1879.  In  1S8^ 
an  8-iiich  Umbb  equatorial  snpplanted  the  4j-inch.  Mr.  Tebbutt  has 
pnblished  many  valuable  observations  of  comets,  asteroids,  donble  and 
variable  stars,  occultations  of  stars  by  the  moon,  eto.,  during  the  more 
than  twenty-five  years'  existence  of  his  observatory. 

WoUingham. — Rev.  T.  B.  Espin  bfla  continued  his  sweeps  for  red  slars 
and  stars  with  remarkable  spectra,  and  has  announced  the  discovery  of 
several  new  variables.  A  4.8-inch  Troughton  &  Simms  eqatorial  has 
been  added  to  the  equipment,  and  a  new  edition  of  Birmingham's  red 
star  catalogne  has  been  published.  In  the  latter  part  of  1888  the  ob- 
servatory was  removed  to  a  new  site  at  Towlaw,  Darlington,  3  miles 
northeast  of  its  old  position  and  1,000  feet  above  sea-level. 

Yale. — The  initial  volume  of  *' Transactions  of  the  Astronomical  Ob- 
servatory of  Yale  University,"  a  valuable  memoir  by  Dr.  W,  L,  Elkin 
npon  the  relative  positions  of  the  principal  stars  in  the  Pleiades,  as  de- 
termined with  the  new  beliometor,  was  published  in  18^7,  the  expense 
of  printing  having  been  borne  by  Professor  Loomis.  Upon  the  comple- 
tion of  this  work  Dr.  Elkin  took  op  the  investigation  of  the  parallaxes 
of  the  ten  firsts  magnitnde  stars  in  the  northern  hemisphere,  and  the  re- 
sults obtained  we  have  already  referred  to  under  stellar  parallax.  The 
heliometer  has  also  been  used  for  mciisures  of  rarions  double  stars  and 
of  the  diameters  of  the  son  and  Mars,  and  more  recently  in  A  trianga- 
lation  of  twenty-four  stars  within  100'  of  the  north  pole,  and  in  ob- 
servations of  Iris  for  the  determination  of  the  solar  parallax.  Mr.  Hall 
has  nearly  completed  the  reduction  of  his  work  upon  Titan,  the  expense 
of  which  is  defrayed  by  the  Bache  fund,  and  he  has  taken  np  the  in- 
vestigation of  the  parallaxes  6  B  Oygni  and  Lalande  18115,  22.  Mr. 
O.  T.  Sbermnn,  who  had  charge  of  the  thermometric  bureau,  resigned  in 
November,  188C,  and  bis  work  has  since  been  carried  on  by  Mr.  Peck. 
The  testing  of  timepieces  has  been  discontinued,  but  the  time-service  is 
still  maintained.  The  subscription  of  91,000  annually  for  the  support  of 
the  work  with  the  heliometer  has  been  renewed  for  three  years,  begin- 
ning with  18»7. 

Zacatecas  (,Wer»co).— Latitude  +22°  46'  34."9,  longitude  6"  50"  17.'5 
west  of  Greenwich ;  altitude  2,475'"  (t).  Instruments:  liquatorial  of  6 
French  inches  aperture  with  astronomical  and  photographic  objectives, 
a  small  transit,  altazimuth,  clock,  chronometer,  spectroscope,  and  me- 
teorological apparatus.    Director,  Ingeneiro  Jos6  A.  y  Bouilta. 

Ziirich  (1886). — Dr.  Rudolf  Wolf  has  continued  his  observations  of 
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ASTEOnOMICAI.  IHSTRUMEKTS. 

The  36%nch  Lick  telescope. — The  groat  equatorial  was  mounted  in  1887. 
The  visaal  objective  has  a  clear  aporturu  of  36  inches  and  focal  length 
of  HG  feet  6  inches.  The  flint  dislc  for  this  objectire  was  obtained  by 
Clark  from  Feil  &  Co.,  of  Paris,  in  188*J,  the  crown  in  1885,  and  the  ob- 
jective was  completed  and  delivered  by  Clark  in  1886.  These  two  diskR 
are  separated  in  their  cell  by  a  apace  of  C.6  inches.  In  1887  a  third 
(crown)  lens  of  33  inches  aperture  and  46  feet  focus  was  procured  as  a 
" pliotographic  corrector."  The  moaiitiog  was  made  by  Warner  & 
Swftsey,  of  Cleveland,  Ohio,  and  put  in  place  in  the  antumn  of  18S7. 
The  pier  is  s  hollow  casMrou  column  of  rectangular  section,  and  for 
convenience  in  transit  is  built  up  of  five  sections,  bolted  together  by 
iiiteruat  flanges.  At  the  top  the  column  measarcs  4  feet  by  8  feet,  in- 
crenniug  to  5  feet  by  9  feet  at  the  floor  line,  and  then  spreadingont  rapidly 
to  a  base  10  feet  by  16  feet  bearing  on  a  masonry  foundation.  At  this 
IM>int  the  weight  is  distributed  over  a  series  of  large  steel  screws,  which 
affont  the  means  of  adjuRtiug  the  position  of  tlie  polar  axis.  At  the  top 
of  the  column  is  the  head  carrying  the  beariirgs  for  the  polar  axis,  and 
around  the  head  is  a  balcony  reached  by  a  spiral  staircase.  The  inter- 
section of  polar  and  declination  axes  is  37  feet  above  the  base.  Colutnu 
and  bead  weigh  together  21  tons,  and  the  total  weight  of  the  telescope 
is  40  tons.  The  tube  consists  of  a  central  section  of  castriron,  strongly 
ribbed,  to  which  two  sections  of  sheet-steel  are  attached.  The  diameter 
of  the  tabe  is  4  feet  at  the  center,  38  inches  at  the  object-glass  end,  and 
36  inches  at  the  eye  end,  while  the  sbeet-steel  portions  vary  from  une- 
eighth  of  an  inch  thick  at  the  center  to  ouc-twelftb  of  an  inch  thick  at 
the  ends.  When  the  telescope  is  in  a  horii'.ontal  position  the  flesure  of 
the  tube  with  the  object  glass  and  permanent  counterbalance  is  one- 
eighth  of  an  inch  only,  while  with  a  load  of  1  ton  added  at  each  end  the 
flexure  is  increased  to  one-quarter  of  an  inch. 

The  )>olar  axis  is  of  steel,  10  fi^et  long,  1^  inches  In  diameter  at  its 
apper  and  10  inches  at  its  lower  end,  with  a  6-incli  hole  through  its 
entire  length;  the  bearingsareofliabbitt  metal,  relieved  by  anti-friction 
rolls.  The  declination  axis  is  also  of  steel,  10  feet  6  inches  long,  10 
inches  tapering  to  9j  inches  diameter,  with  a  4-inch  hole  running 
through  it;  Babbitt  metal  bearings,  with  .inti  friction  rolls,  uiwn  hard 
steel  balls  are  nsetl,  a»  in  the  t>olar  axis.  '  To  facilitate  counteri>oising 
the  telescope  is  arnmgetl  for  carrying  always  it«  maximum  load,  so  that 
when  the  photographic  corrector,  the  8pectrosco])e,  or  any  physical  ai>- 
paratus  is  atUiched  an  equivalent  weight  is  taken  off  at  the  same  place. 
There  are  three  regular  Anders  of  6,  4,  and  3  inches  ai>erture;  in  addi- 
tion to  these  the  12  inch  equatorial  can  be  quickly  attached  as  a  pointer 
for  photographic  work  if  necessary.  The  hour  circle  on  the  iwlar  axis 
is  3  feet  in  diameter,  and  has  coarse  graduations  to  5  minutes,  and  large 
figures  on  its  out<-r  edge,  while  on  the  northern  fuco  it  is  graduated  to 
20  seconds.     Attat^hed  to  Ihe  head,  at  the  upper  end,  is  a  lixed  hour 
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circle  graduated  to  20  seconds  and  read  tbrougli  a  Beriea  of  pmiub,  at 
the  eye  end  to  4  Heooiida.  On  the  decUuation  sleeve  uear  tbe  tube  is  a 
fine  declinatiou  circle  3  feet  iu  diameter  graduate<l  to  6  miuutes  of  arc, 
aud  read  from  the  «;o  end  to  12  secouds,  while  ou  tbe  outer  eud  of  the 
axis  is  a  coarse  deuliuatiou  circloS  feet  iu  diameter  graduated  to  degreea. 
Tbe  driviug  clock  is  regulated  by  a  frictioiial  goveruor  of  tbe  crosu- 
armed  type  aud  by  an  electric  coutrul  from  the  Btandard  clock.  One 
of  the  Bhafts  carries  a  chrooograph  drum.  For  photographic  work  an 
opening  is  cut  in  the  side  of  the  tube  about  10  feet  from  the  eye  end, 
and  a  plate  20  inches  square  can  here  be  inserted  and  snitably  adjusted. 
Tbe  eye  end  is  so  arranged  that  tbe  micrometer  can  be  quickly  re- 
moved aud  two  steel  bars  inserted  iu  bearings.  These  bearings  are 
piirt  of  a  jacket  revolving  360°  in  position  angle,  and  to  tbem  can  be 
attached  spectroscojies,  photometers,  enlarging  cameras,  etc.  The  eye 
end  is  also  surrounded  by  a  large  ring,  which  supiwrts  the  various 
handles  for  actnating  tbe  clamps  and  slow  motions,  and  carries  the  read- 
ing microscopes  and  finders  as  well  as  a  small  sidereal  chronometer. 
The  c1ami>s  and  slow  motions  are  operated  as  follows: 
Au  observer  at  the  eye  end  can — 

(1)  Olainp  in  declination. 

(2)  Give  slow  motion  in  declination. 

(3)  Read  the  declination  circle  (two  verniers). 

(4)  Clamp  iu  right  ascension. 
{S)  Btop  Che  clock. 

(6)  tiivvslow  motion  in  right  ascension. 

(7)  Bead,  tight  ascension  circle  {one  microscope). 

Au  assistant  ou  either  side  of  the  balcony  below  the  axes  can-> 

(8)  Clamp  in  declination. 

(9)  Cive  rapid  motion  iu  declination. 

(10)  Give  slow  motion  in  declination. 

(11)  Oive  quick  motion  in  right  ascension. 

(12)  Give  slow  niotiou  in  right  asceusiou. 

( 13)  Clamp  in  right  ascension. 

(14)  Ktop  or  start  the  driving  clock. 

(15)  Bead  tbe  right  ascension  circle  (two  microscoi>OB). 

(16)  Iteiul  a  dial  showing  the  nearest  quarter  degree  of  declina- 

tion. 

Detailed  drawings  of  the  mounting  are  giveu  in  Engineering,  volume 
46,  Ijondon,  1888. 

Tbe  abnucantar.—tn  volume  17  of  the  Annals  of  Harvard  College 
Observatory,  Mr.  S.  C.  Chandler,  jr.,  has  given  a  complete  deauriptiou 
and  investigation  of  his  "almucantar,"  and  a  discussion  of  a  series  of 
observationa  made  with  it  in  1884  aud  1885.  The  almuciiutar,  asito 
name  implies,  is  an  equal  altitude  instrninent,  and  was  devised  by  Mr. 
Chandler  in  187i).    It  consists,  eseentialiy,  of  a  telescope  attached  to  a 
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framework  whtcb  is  tlouled  oq  a  suiall  quantity  of  mercury  ooutaiiied 
iuasliullow  trougb.  TLo  trough  is  supported  oii  au  uprJgUt  pillar, 
aud  cau  be  tarued  about  a  vertical  axis,  and  set  with  the  teleseujie  it 
carries  to  any  azimutb.  If  tbe  telescope  is  claiupeil  at  a  giveit  tiltitude, 
tbe  sigbt  line  will  mark  accurately  in  tbo  heavens  a  pariUlol  of  altitude, 
or  "almucautar,"  aud  the  observation  of  the  time  of  transits  of  nUtis  as 
tbey  rise  or  fall  over  tbis  ci^^le  in  diffeixiut  azitnutbs  will  funtisii  liie 
means  of  detenuiuiug  iustrumeutal  and  cluck  correctious,  the  latitmle, 
or  right  asceusious  aad  decliiiatious.  The  particular  parallel  of  alti- 
tude which  has  been  found  most  conveuieut,  iis  it  materially  siniplilles 
tbe  foruiulic  of  reduction,  is  tbe  parallel  passing  through  tbo  pule,  to 
which  the  name  ''co-latitude  circle"  is  giveu.  Mr.  Chandler  gives  llie 
mathematical  theory  of  the  new  iustrumeiit,  aud  illustrates  the  various 
formulas  for  reducing  observattous  by  uumerous  exam[)les,  He  then 
proceeds  to  examiiw  critically  the  results  of  bis  observations  (which 
are  giveu  in  detail  in  the  last  chapter),  aud  to  describe  a  uumber  of  ex- 
]>eriment8  ou  tbe  stabdity  of  the  iustrument.  Fie  also  suggests  several 
moditicatious  of  coustrnction,  which  lie  hopes  iu  time  to  iucor|K)rate  iu 
a  more  complete  form  of  the  apparatus. 

The  almucaiitat  as  a  field  iustrumcut  seems  to  possess  mauy  advan- 
tages over  the  trausit  aud  zenith  telescope  for  the  dotermiuatiou  of 
time  and  of  terrestrial  latitudes  and  longitudes,  and  Air.  Chaudler 
states  that  it  cati  be  constructed  at  a  much  less  cost  than  these  in- 
struments; but  for  the  determination  of  accurate  positions  of  the  fixed 
stars — a  class  of  work  for  which  moridjau  instruments  have  hitherto 
been  exclusively  employed — it  offers  a  new  and  independent  method, 
free  from  many  of  the  systematic  errors  inherent  in  the  older  system. 
The  remarkable  results  that  Mr.  Chandler  has  alreaily  obtiiined  with 
bis  instrument  of  only  about  i  iuches  aperture  certainly  justify  great 
confidence  iu  tbe  "almucantar  system." 

Horizontal  teietcope. — Professor  Pickering  has  had  made  for  the  Uar> 
vard  Observatory  a  horizontal  telesco|>e  of  12  inches  aperture  and  17 
feet  focal  length,  possessing  some  of  the  conveniences  of  the  e<iuatoriat 
coudt^.  The  tube  is  placed  east  and  west,  the  object-glass  at  the  west- 
ern end.  Before  tbe  object-glass  is  a  plane  mirror  18  inches  in  4liame- 
ter,  so  mounte<l  that  the  light  of  a  celestial  object  not  more  than  one 
hour  on  either  side  of  tbo  meridian  cau  be  thrown  by  itsineans  into 
the  field  of  the  telescope.  A  small  building  covering  the  eye-piece  at 
the  eastern  end  protects  tbe  observer,  and  may  be  heated  in  winter  so 
that  he  can  work  in  comfort.  The  instrument  may  bo  used  for  almost 
any  class  of  observations,  but  is  intended  primarily  as  a  photometer, 
and  with  this  end  iu  view  an  auxiliary  telescope  of  5  inches  aperture 
is  employed  to  bring  into  the  field  an  image  of  the  Pole-star,  which  is 
reduced  by  polarizing  apparatus  to  equality  with  tbe  image  of  a  star 
observed  in  the  principal  telescope.  The  angular  apertures  of  tbe  two 
telescopes  are  such  that  tbe  emergent  peacils  are  coiaoident, 
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A  device  udopted  at  GroeDwtch  in  tbe  observatioiis  of  occaltatioos 
daring  the  eciiimt*  of  tlie  moou  ou  Jauuary  '2S,  1888,  seems  worthy  of 
record,  'ftie  eyu-itiuco  of  tbe  telescope  was  mounted  eecentrieafly  front 
the  axis  at  the  distance  of  the'iuoou's  radius,  bo  (hat,  withoat  disturb- 
iug  tlie  i)ositiou  of  tbe  teIeKco])e,  auy  point  of  the  limb  could  be 
bruuglit  into  tbe  eeiitor  of  the  Held.  For  setting  the  position-circles 
ntpidl.y  in  the  ditrk,  card-board  circles,  with  notches  cut  at  important 
Itoiiiis  which  could  be  felt  with  tbe  fingers,  were  nsed;  and  in  another 
case  luminous  paint  was  found  to  work  admirably  for  iudicatiug  the 
figures. 

In  the  reiwrt  of  the  Mcllwurne  Observatory  Mr.  Ellery  describes  a 
form  of  miuronu'tcr  [immI  isuccessfully  on  tbe  great  reflector  for  making 
sketches  of  nebuhe.  It  consists  of  a  number  of  silver  threads  crossing 
ut  right  uugles,  and  rendered  visible  at  will  by  means  of  an  electric 
current. 

M.  Fdrigaud  has  found  that  tbe  essential  condition  in  tbo  artificial 
horizon  oeviscd  by  Guutier  for  the  meridian  work  of  the  Taris  Observa- 
tory is  that  the  iiK-rcury  should  form  an  extremely  thin  covering  upon 
tbe  bottom  of  the  coutaiuiug  vessel.  For  the  iniirr  basin  used  in  Uau- 
tier's  apparatus  be  bas  substituted  a  plate  of  snch  diameter  as  to  leave 
a  apace  of  5  millimeters  between  its  edge  and  the  side  of  the  outer  ves- 
sel, and  tbe  plate  being  carefully  levelled,  it  is  possible  to  dow  over  it  a 
more  film  of  mercury,  which  will  give  sharp  images  under  most  adverse 
circumstances. 

It  may  not  be  out  of  pluee  here  to  call  attention  to  the  suggestion 
made  by  Brasliear  and  others  in  regard  to  standard  dimensions  in  as- 
tronomicid  and  physical  instruments.  Tbe  greiit  convenience  which 
would  result  from  having  the  fittings  of  telesco[>es,  eye  pieces,  draw 
tubes,  etc.,  intei'changeable  can  liunlly  be  over-estimated. 

MISCELLANEUUS. 

Tbe  Lalande  prize  of  tbe  I'aris  Aca<.lemy  in  1887  was  awarded  to  Dr. 
Dunt^r,  of  the  Lund  Observatory,  Sweden,  for  bis  duubte-stur  work  and 
his  researches  on  stellar  si>ectra}  tbe  Valz  prize  to  Perigaud  for  bis 
valuable  investigations  of  the  meridian  instruments  of  the  Paris  Ob- 
servatory and  other  important  astiouomical  work.  The  Janssen  prize 
for  progi-ess  in  astronomical  physics,  awarded  this  year  for  the  first 
time,  was  decreed  to  the  late  Dr.  Eirchhotf;  the  Arago  medal,  also 
awanled  for  the  first  time,  to  Bischoffsbeim  the  founder  of  the  Kicu 
Observatory;  and  the  La  Caze  physical  prize  to  Paul  and  Prosper 
Henry  for  their  work  in  iistronomical  phutogr.tpby.  Tbe  Kumford 
medal  of  tbe  Royal  Society  was  presented  to  Professor  Taccbini,  for 
his  investigations  on  the  physics  of  the  sun,  Noveudier  30,  1888. 

In  1883  the  Lalande  i)rize  wiis  awarded  to  Bossi-rt  for  bis  extensive 
and  valuable  astronninic;d  coniputaMons;  tbe  Valz  prize,  to  Prof.  E.  C. 
Pickering  for  photometric  work :  tbe  Janssen  prize,  to  Dr.  Iluggius  for 
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his  researvbes  in  8i>ectram  analysis.    The  Dauioisean  prize  was  not 
awftrded. 

The  gold  medal  of  the  Royal  Astronomical  Society  was  awarded  on 
February  10,  1888,  to  Dr.  Auwers,  for  his  re-reduction  of  Bradley's  ob- 
serrations.  The  Draper  medal  of  the  Kational  Academy  of  Sciences 
was  awarded  in  April  to  Professor  Pickering,  and  the  Lawrence  Smith 
medal,  to  Professor  Newton  for  his  original  work  on  the  subject  of  me- 
teorites. 

Frizes  amonnting  in  valne  to  about  $1,000  were  distributed  nt  the 
December,  1887,  meeting  of  the  French  Astronomical  Society  for  the 
best  schemes  submitted  for  reforming  tbe  calendar.  The  chief  prize 
was  secured  by  M.  Oa«ton  Armelia,  of  Paris. 

Telfgrapkio  tran^mation  of  astronomical  data. — Early  in  1888  a  new 
code  book,  "  The  Science  Observer  Code,"  for  tbe  couveuient  and  accu- 
rate transmission  of  astronomical  data  by  telegraph,  was  pnblisheil  by 
Messrs.  Chandler  and  Ritchie  as  "Occasional  Publications  No.  1"  of  the 
Boston  Scientific  Society.  The  new  code  book  supersedes  the  dictionary 
formerly  in  use,  and  as  tbe  words  are  conveniently  numbered  it  is  used 
with  great  facility.  The  number  code  of  200  quarto  pages  is  followed  by 
apbra8eco<)owitb  numeronsexauiples,coveriug  17  pages,  and  by  tables 
for  reducing  decimals  of  a  day  to  hours,  uirnutes,  and  seconds,  and  rice 
veria. 

The  number  wonls  have  been  selected  from  the  dictionaries  of  sev- 
eral languages,  it  being  the  intention  that  the  literal  arrangement  of 
any  word  should  ditt'er  fVom  that  of  every  other  by  at  least  two  letters; 
all  words  of  more  than  ten  letters  are  exclnded.  The  wonls  are  ar- 
ranged in  400  sections,  numbered  from  0  to  300,  each  section  compris- 
ing 100  words,  numbered  from  0  to  90;  any  integral  number  np  to 
39,099  can  therefore  be  ropresente<l  by  a  single  letter.  Tbe  phrase 
code  is  arranged  for  the  transmission  of  information  in  regard  to 
comets,  planets,  variable  stars,  the  state  of  the  weather,  and  for  ref- 
erence, also,  to  stars  in  tbe  Dnrchmuslernng  and  Gould's  zone  cata- 
logue. Checks  are  provided  for  correcting  errors  which  have  been 
Introduced  in  the  transmission.  After  the  lapse  of  sufticent  time  for 
all  astronomers  so  desiring  to  provide  themselves  with  a  copy  of  tbe 
code,  it  finally  went  into  effect  on  October  1, 1888,  The  observatory  of 
Harvard  College  is  tbe  central  station  for  the  distribution  of  astro- 
nomical information  in  this  country,  and  Dr.  Krueger,  at  Kiel,  serves  in 
a  like  capacity  for  Europe. 

A  paper  in  No.  2791  of  the  Astronomische  Nachrichten,  on  the  meteor- 
ological conditions  favorable  for  establishing  a  largo  telescope,  should 
command  tbe  attention  of  any  one  upon  whom  may  rest  the  responsi- 
bility of  locating  a  new  observatory.  It  is  manifestly  important  that  a 
careful  examination  of  the  meteorological  conditions  of  any  proimsed 
mt^  for  a  large  telescope  should  be  made,  particularly  with  refereuce  to 
H.  MiBf  142— r-13 
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the  quality  of  the  iinagcB  of  the  stars.  Tliis  can  be  doiiti  with  a  scin- 
tillottuupo  or  more  accurately  with  the  sciiitillouicter,  for  it  is  this  scin- 
tilliitioii  or  siiperpositiou  of  an  influite  uuuiber  of  movable  images  that 
causes  the  ansatisfactory  seeing  so  orieii  encountered.  Herr  Exuer,  in 
Btiidying  tbe  scintillatioii  ab  Vienna,  hns  not  found  a  single  night  on 
which  this  disagreeable  phenomenon  wns  not  present. 

"The  Observatory"  on  completing  its  tenth  volume  with  the  nunilier 
fur  December,  IShl,  passed  from  the  hands  of  Messrs.  Maunder,  Down- 
ing and  Lewis  to  Messrs.  Turner  and  Common.  The  editors'  address 
remnins  Hyde  Souse,  Westcombe  Park,  Blackheatb,  8.  B.,  Eiiglaud. 

The  tweftb  meeting  of  the  Ititcniationat  Astronomiscbe  Oesellscbaft 
was  held  at  Kiel  from  the  29th  to  the  3Ist  of  August,  1887,  under  the 
presidency  of  Dr.  Auwers.  Tbe  next  meeting  will  be  at  Brussels  iu 
1889. 

A  new  society  for  encouraging  the  study  of  nature,  the  "  Gesellscbaft 
Urauia,"  has  been  csttiblislicd  at  Berlin  under  the  presidency  of  Pro* 
fessor  Foreter,  of  the  Berlin  observatory'.  Popular  lectures  are  given 
on  scienlific  subjects,  and  a  very  well-written  popular  Journal,  "Him- 
inol  nod  Erde,"  is  published,  esitccial  attention  being  paid  to  astron- 
omy. 

Another  new  society,  tlie  "8oci<^t4  Astronomiqae  de  France,"  founded 
January  28,  1387,  at  Paris,  by  M.  Flamniarion,  has  met  with  remark- 
able success.  Beports  are  published  in  the  "Observatory,"  and  in 
"  UAstronomio,"  aud  the  proceedings  appear  iu  au  annual  bnlletin. 

Among  recent  works  of  general  interest  to  astronomers  are  Professor 
Langley's  "Now  Astronomy,"  Young's  "Text-book  on  Astronomy," 
Proctoi''s  "Old  and  Hew  Astronomy,"  which  is  being  published  in    ■ 
parts,  and  volume  I,  part  1,  of  Honzeau  and  Lancaster's  admirable 
"  Bibliograpbie  g^n^rale  de  I'astronomie." 

ASTRONOMICAL  BIBLIOGRAPHY  FOR  1888. 

The  following  list  contains  the  titles  of  the  most  important  books  and 
journal  articles  published  during  the  year  1888,  with  a  few  papers  of 
earlier  date,  that  have  come  under  the  writer's  notice.  A  number  of 
titles  have  also  been  taken  from  reviews  or  catalogues  where  the  pub- 
lications themselves  have  not  been  accessible.  A  more  complete  bibliog- 
raphy for  the  year  1S87  has  already  been  published  in  the  Smithsonian 
Miscellaneous  Collections,  Ho.  664,  and  it  has  not  seemed  advisable  to 
extend  the  present  list  by  including  references  to  observations  of  comets 
and  asteroids,  or  the  titles  of  journals  or  other  annual  publications. 
The  prices  quoted  are  generally  from  Friedlander's  Natune  Novitates, 
in  German  "marks"  (1  mark=100  pfcnnige=l  franc  25  centimes=25 
cents,  nearly). 

In  tbe  references  to  periodicals  the  volume  and  jmge  are  simply  sep- 
arated by  a  colon;  thas:  "Astion,  Nachr.,  118 :  3tia,"  iudioaies  volume 
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lis,  page  (or  colomn)  369.    AmoDg  imprint  and  other  abbreTiationii 

there  occnr : 

Abstr.^  AbstnMt.  L(g.=  Llefemng.  p.^  pogo. 

Atii.=  Amerioan.  H.^mBrka..  p1,  =  plBtM. 

Bd.^Banil.  ii.d.=  nDdnte.  jiortr.^  port>rait. 

d.=  die,  Am,  del,  etc.  n,  p.=:  do  plftoe  of  pnblioft-  pt.=  pan. 

ed.=  edition,  tion.  r.=  reale. 

U(t.=Hen;.  D.  R=  Deae  Folge.  Rev.=  review. 

brag.^  heraosgcgeben.  n.  a.=  new  series.  b.=  aeriw. 

tl.^  illnBtraled.  Nol.=  noticee.  eo.ss  ioienoe,  aoieDlific. 

J.,  Jonr.=JonrD*L  otwrva.=obMrvalionii.  aap.cz  snpplemeDt. 

k.k.sktdaerlinb  hSnliigoh.  01(817.  sObaervatory.  *.<  voL^  volume. 

Abamtlan. 

Daitbbxank  (II.)      Einige  Betiohtnngen  aita  tlein  Gebiete  der  Aberration  Dnd 

FortpflanzangBgeaohwiDiliKlEeit  dea  Liohts.    Astroii.  Nucbr.,  llti:  369. 
NviUtN  (H.)    Aberration  der  Fixstenie.    U6l.  math,  aatron.  Acad.  imp.  de  SL- 

Ptiterab.,  6:  653-<«7. 
Aberration  (Constant  of). 

Battrrhanii  (H.)     Erwidernng  aof  daa  Scbreiben  von  tlenn  Folie.    Aatron. 

Naebr.,  119:  397. 
Cmhhtock  (O.  C.)      Biamination  of  aome  ormn  poaaiblf  affocting  meaanrMof 

diatance  made  witb  tbepriamapparatuHof  H.  Loewy.    Aatron.  Jour.,  H:  17-21, 
Folib(F.)    Sobreilwn  . .  .  betr.die  AlwrTAtioiiscooatauto.    Aatros.  Nacbr.,  119: 

185. 
Hall  (A.)     [V&lae  oftfae  cMtDntant  of  aberration  dedaced  from  Waalilngton  jirime 

vertical  observations,  1862-'67.]    Astron.  Jonr.,  8:  1-5,  9-ia. 
KVbtner  (F.)    Kene  Helbodo  inr  Beatimmatig  der  Aberrationeconalante,  nebat 

Untersnobungen  fiber  die  Veriinderlicbkelt  der  PulbSbe.    59  p.    4to.     Berlin, 

ISSa {M,3) 

Beob.-Ergeb.  d.  k.  Stniwti.  eu  BerL.  Heft  3. 
AttsBlmuth. 

SCHITR  (W.)    Uiileitnobangen  nnd  Beobachtnngen  am  Altwtimntb  der  Straao- 

bnrger  Stemwarte.    Aatron.  Naclir.,  130:  1-30. 


Asteroid  11. 

Ldthbk  (B.)    Bereehnang  dee  Flaneten  11,  Parthenope.      Aslron.  Naohr.,  116; 
301-304. 
Asteroid  111. 

UuLETSCHKK  (J.)    Ueber  ^e  Babn  des  Flaneten  111,  Ate.    Theil  3.    31  p,    tlvo, 

wieu,  man. 

Asteroid  114. 

Akton  (F.)    Specielle  StSrangen  nnd  Epbemeriden  ,  .  .     38  p.     Svo.    Wien, 

1888 (M.  O.eO) 

Asteroid  139. 

CoMSTOCK  (O.  C.)    Historical  note  relative  to  Ibe  name  of  tbe  planet  Jnewa, 
Sid,  Heae.,  7 :  314. 
Aataroid  1S4. 

Aston  (^,)    Speoielle  Storangen  nod  EpbeoMriden  ,  .  .    38  p.     8to.    Wien, 
1888 .., (M.W.OO) 
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Asteroid  1B3. 

DONNRR(A.)    Bftho  deHPlaneMn  183,  latrift.    A^tron.  Nacbr.,  '19:37-40. 
Ldtber  (W.)    BahDbMtimmDng  d«s  Plaoeton  m3, 1«tria.    Aatroo.  Noohr.,  118: 

36S. 
Aateiolda. 

Bkrbehich  (A.)    VenDch  4iu  GeBammtmasee  and  Antalil  der  Planetoiden  cwi- 

Bohen  Hare  nndJnpitor  Ell  ermitteln.     Astron.  Nschr.,  118:  239-296. 
UoMCK  (W.  H.  S.)    Companion  asteroids.    Sid.  Meet.,  7 :  :134. 
PAKKH0R8T  (H.  U.)    Pbotometric  olimrvations  of  asteroids.    Ann.  Harv.  Coll. 

Obsry.,  18:  29-72  (v.  18,  pt.  3).     JIm.  KeptiDt. 
pAitMKNnitR(Oea.)   Distribationdespetiteeplan^tesilanHrespace.  Jl.  LfAatron., 

7:  226-331. 
AMeroldsofl887. 

Lrhmamn  (P.)    ZasamnenstellahK  der  Planeten-Entdeckungen  Jiu  Jabra  168r. 

VrtUsobr.  d.  aatrou.  Oeaellsoh.,  23:  8-12. 


Nrwcomb  (S.)    Place  of  astronom;  among  the  scioucon.    Sid.  Hess.,  7:  14-20, 
65-73.     Jlto,  fntaal. :  Ciel  et  Terre,  9:  145-157.     Jho,  tranil. .-  Bev.  d.  obsrio., 
3;  105,  120. 
Aatronomr  (Bibliography  of). 

WiNLOCX  (W.  C.)  Btbliognphy  of  astronomy  for  the  year  1687.  63  p.  Svo. 
WasbiDglon,  1888. 

SmithaoD.  UiHel.  ColL.  OM. 
AatTonomy  (Descriptive). 

Bbbhrike  (M.  L.)    Astronotoy  note  book.    36p.  8vo.   NewYork,1888..(H.2.50) 

EuHERicii  (A.)  Uueerniichtlicher  StcrDenbimmel.  12  +  74  p.  il.  8vo.  Bain- 
bent,  188^ (M.  2) 

Oobe(J.  E.)    Planetary  and  stellar  Htndles.    264  p.     II.     12tno.     London,  18)% 

JXANS  <H.  W.)  Hand-book  for  tbe  stars;  containing  rales  for  finding  the  nainoa 
and  positioDH  of  all  tbe  stars  of  the  first  and  second  uagnitndos.  4.  ed.,  revised 
by  W.  R.  Hattiu.    4to.     3  maps.     London,  18^ (M.  5.30) 

Pboctor(R.A.)    Old  and  new  Astronomy.   Pls.l— 7.  418p.   4to.   London,  1888. 

In  twelva  parla.    Ewb  p*rt  It.  td, 
QlTEKBTT  Clvr  Man  (pteud.)    My  telescope  and  some  objects  which  it  slions 

me.    84  p.     12mo.     London,  1888 (M.  8.70) 

Servis8(0.  p.)    Astronomy  with  an  opera  gloss  .  .  .    New  York,  16S8..<M,7.B0) 
Astronomy  (History  of).    See,  alto.  Astronomy  (Progress  of). 

Clkkkb  (A.  M.)    Oesohicbto  der  AHtronomie  wJibroDd  des  uouneehuten  Jahr- 

hnnderts  gemeinfaaalich  dargestellt.    Antorielsrte  dentsohe  AtiHgabe  von  H, 

Maser.     15  +  540  p.     8vo.    Berlin,  1889  [1K88] (M.IO) 

Dbtaille  (C.)    L'astronomie  des  anoiens  Egyptiena.    il.     L'Astron.,  7:  339-347. 
Astronomy  (Progress  of). 

Flammarion  (C,  )    Les  progrte  de  Tastronomie  pendant  l'anu6e  1887.    L'Astron., 

7:  161-173. 
[Harknkss  (W.)]    Astronouical  progress  and  phenomena  [1887].    Appleton's 

Ann.  Cyol.,  27  (n.  s.,  12):  35-45. 
Rlbin(H.J.)    Fortscbritte  der  Astronomic.    Nr.13,1887.     139p.     12mo.    Leip- 

eig.  188H (M.2) 

lUpr.from:  Ber.d.  N>tarwl»eiuob.,  Nr.  ;«. 
Sappord  (T.  H.)    Development  of  astronomy  in  tbo  United  States :  a  disconrse 
read  Jniie  25,  IK^,  to  oommemorate  tbe  fiftieth  anniversary  of  the  Hopkins 
Observatory  of  Williams  College.    32  p.     8vo.     Williamatoirn,  1888.     dUa; 
Bid.  Hess.,  7:  430. 
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Aabonomy  (Spburinal  uud  Praotical). 

Caspari  <E.)    Coure  d'ikHtrouoiuie  pratique  .  .  .     Puiiiv  1.     12  +  387  p.    U. 

Bvo.     I'ariH,  IWtJ (M.7.80) 

W8iai«  (E.)    AnweUaug  znr  Beobachtang  allgemeiaer  PLuuomeue  Am  Himmel 
luit  freiem  Auge  oder  mitteUt  fiolcliur  iDstromeute  wis  aie  dam  Bsisendes  £ur 
VerfUguDg  Btolieu.     In;  ADleitiing  za  wioaeiiwb.  Beob.  auf  Beiaen  .  .  .  Ton  Q, 
Neamajer,  1 :  36d-40-i. 
Berlin  Obaervatoij. 

MAUCUdK  (A.)    UntenaoliuDg  der  groBsen  Sohranbe  am  Bamberg'schen  Ulkio- 
meturnpparat .  .  .    AaIcod.  Nocbr.,  119:  247. 
Calttidar. 

Armsun  (O.)     fProJiit  de  la]  r^forme  da  oalondrier.    L'Aatton.,  7:  347. 

.     Li>  rtifurmu  dii  calendTier.    Ciel  ct  Terro,  9;  3IB-32i4. 

Raab  (D.  L.)    UoivcnalkaloDdir  fiir  diu  Juliituischu,  gregoriani«oba,JUdiacb«, 
jildUcb-JnliauiMbe  and  JildiBoh-gritgoriauiBcLe  ZoitreclmaDg.   S  +  <j49  p.  Ata. 
Budapent,  1687. 
Carleton  College  Observatoiy. 

iDESCBlPTtOSof  tbe  bulldiDgaDdlnstrnmentti.]    Sid.  Hess.,  7:  321-.12S. 
Chtlstlaola  Obaervatoiy. 

Gkkluuydun  (H.)    CbriBtiauia  Obsorvatorinnia  Polboide  beatemt  ved  Observa- 

tioueri  funto  Vt-rtical.    50  p.    8vo.     Cbristiania,  Itiaa (U.  1.30) 

ChnmOlogy. 

Uahlbr  (E.)    CbronulogiBcboTergleicbungstabelleii.nebBt  eiuer  AaleitUDg  lu 
deu  GruudiUgCTi  dci  Cbronologlo.     1.  Heft.    Wieo,  tSSP. 
Chronometert. 

HiLFiKKR(J.)    EinBitBitdes  Luftdm«kesaaf  detiOang  von  HariDeobrDiiometeni. 
AfitroD.  Nachr.,  120:  109. 
Clooka. 

CURNq  (A. )    Bat  nuo  objection  Taite  h  remplol  d'amortisaeuM  dleotro-magD^Uqiies 
dana  les  appareils  de  Bynohionisaliou.     Co:npt.  Bend.,  100:  26-31. 

.    Hi!glago  du  conraut  ri]ectrii|uo  donnaiit  &  I'usoillation  syncbroDiate  one 

auiplitiidfl  dtitennin«e.    il.    Coupl.  Rend.,  106:  96-100. 

.    lii^glage  de  rauiortissemont  et  de  la  phaae  d'une  oscillation  synchTonbtfa 

T^dninaDt  ail  minimiim  l'lnfla«nce  dee  mUodb  pertuTbatrideB.    Compt.  Rend., 
106:  1206-1213. 
DKFPOftaBa  (— .)    Sar  uu  point  de  lliistoiro  du  peudnle.    Compt  Bend.,  106: 

107-11360. 
DoBBRCK  (W.)     Rato  of  the  Hong-Kong  standard  clock.    Astron.  Noobr.,  120: 

163. 
FOitSTEH  (W.)     UntersnchnDgen  iiber  PendeMJhren.    In  hU:  Studien  snr  Aa. 

tromotrie,  llG-l.'W. 
aKRLA>;u  (E.)     Dili  BrGndiiDg  der  Pendelnhr.     Ztwlir.  f.  lOBtrmknd.,  Bt  77-83. 
Kbblbr  (J.  E.)    Ex  peri  men  ts  nitb  eleotrica)  contact  apparatns  fur  astronomical 

clocks.    Sid.  Musa.,  7:  9-H. 
WuLF  <C. )    Rciuaniuea  sur  lu  (lerniire  note  do  M,  Comu  relative  ft  la  ajnahront- 

HhtiOQ  <lu8  pf  Ddiilea.     Compt.  Rend..  lOG:  31,  93. 
Zwink(M.)     Peudeluhnin  iiii  lufhltchl  verso blosaeneu  Raame  mit  beaondorar 
Auwenduug  aiif  lUu  bezUglicbeu  Eiuriclituiigeu  dor  Berliner  SteTnirarte.    32  p. 

4to.     Kiel,  188B (il.  1.80) 

Coda  (Astronomical). 

A.VNOUN'CRMBNT  Bs  to  the  now  Science  Observer  code.    Astron.  Jour.,  8;  102. 
[CiiANbLRR  (8.  C),  jr.,  and  RtTCiiiE  (J.),  jr.]    Soieuce  observer  code.    [400]  + 

17  + p.    4to.     Boston,  1B88 <$5.l»> 

Ucwtou  Solentlflu  duo.    Ocoaalonal  publua 
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Code  (ABtroDomioal} — CoDtinDod. 

KkCgkk  (A.)    Aug<)le;;t)Dheil«ii  der  OnttalBlelle i9r  aittroiioliuwhBTelegrunina. 
AalruD.  Nucbr.,  119;  17-2^. 

[Namberof  HDbooriberatoMtroDOmtMl  telflgnune.]    Ifonth.  Hot.,  48:  359. 

BlTGuiE  (J.)    AnnoonceiueDt  with  rcfereDoe  to  tbe  astroaomicftl  code.    AstKHi. 
Jour.,  7:  189. 

Colnt«  Obaervatoiy. 

Ubaoiis   (P.)      Notice   snr  I'Dbsmr-atoin  do  Coii)t«.     U  p,     8vo.     L16g«, 

1B86 (M.  0.80) 

JtOn-./nm:  Mia.  8«o.  d.  M.,  Li«ga. 

Collimator. 

COBNU  (A.)    Sut  I'emploi  du  coUiiii>t«ur  A  rMezion  de  Fiiean  camme  mire loin- 
Uine.    Compt.  B«ud.,  107:  7DB-713. 
Colond  atara. 

Framkb  (W.  8.)    Intiodnctioii  to  a  eatalopieof  tbe  mean  colon  ol  TUB  atan; 
with  appendix  oontoiDiug  tbe  colors  of  HH  Bontbem  stan.     Hvntb.  Not.,  18; 
S65-287. 
RcbbUdcr  (H.  C.)    Chambeni'  ii«aea  VerzeicbniBa  von  Mt«u  StenwD.    Slriiw, 
2J:  223,256,279j  21:  7,63,78.106,127. 
ConMt  Enckv. 

BxRDKmcii  (A.)    Holllgkeit  d«s  Encke'iicbea  Cometen.     Aatroii.  Naobr.,  119. 

49-GG.    AUo :  Siriua,  21 :  151. 
Shiuuian<0.  T,)    A  stud;  iu  tbe  elements  of  Enche's  comet.     Aatrau.  Jonr., 
B:  99. 
Comat  TempoL 

OautibrcH.)    £tnde  conBaortfe  BptioialeDwntanxappariUoiude  lS73et  de  1079. 

4  +  llOp.    4to.    Genive,l*W (M.  4.B0) 

Comet  Wlmieoke. 

VON  Habiidtl  (E.)    Bnbn  des  period iiolien  Cometeo  Wimweke  In  den  Jabren 
185t^l68G,  oebst  eiuer  ueuen  BostiiiimiiDg  der  Jupitermasse.    Aozeig.  Wien. 

Akad.,  18S8,Nr.  18 {M.  4.80) 

Comet  1666. 

Ltnn  (W.  T.)     [AocouDt  of  tbe  comet  ia  February,  1666,  by  Boliert  Knox.] 
Obsry.,  II :  37r.. 
Com«t  1680. 

Lynn(W.  T.)    First  discovery  of  tbe  great  comet  of  1C80.    Obary.,  It:  437, 
Comet  1833. 

ScnULIlOP  (L.)    OrbiUis  des  deux  combtes  do  latS  ot  1HH3.     Bull.  astroD.,  S: 
248,  480,  [,32. 
Comet  1863  H. 

Cerulu  (V.)    Suit'  orbita  della  oometa  del  Luglio  1BG2.    Aatron.  Nachr.,  118: 
1D3-204. 
Comet  1863111. 

Ericsson  (G.)    DeSuitivo  Babnolemonte  dcB  Cometeu  1863  III.    Aetron.  Naebr., 

118;  3&3-300 <M.  1.30) 

Comet  1873iII. 

ScRULUOF  (L.)    filaments  et  iSpbdmAride  de  la  comiSte  1873  II  (Tempel).    Ball, 
aatron.,  5 ;  435.     AUo  :  Astroii.  Nacbr.,  190:  173. 
Comet  1879  tV. 

HlLLOSKVicii  (E.)    Orbits  della  com^ta  1^79  IV.     Hem.  Soo.  spettiMp.  ital., 
17:  Si. 
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Comet  1882  n. 

KittiuTZ  (11.)    Uutorenohuugun  llbet  diu  CumoAnsyBtem  W4»  1,1480  I  nnd  ISSiJ 
11.     I.  Tbeil,     UergrossuSei>toinbercoiiioClt$«iII.     110  p.    4h>.     Kiol,  isad. 
PnbL  a.  Slrewn.  In  Kiel. 

Comet  1889  m. 

CAUPOKt-L  (W.  W.)    De&Ditivo  determination  of  tlio  orbit  of  comet  1885  II'. 
Astron.Naofar.,  120:  49-08, 
Comet  1887 IV. 

MuLLBR  (F.)     Defioilive  deterininatiou  of  tha  orbit  of  comet  IS87  IV.    AMrou. 
Jour.,  6;  44-aa,  71. 
Comet  eeeker. 

HiiX(Q.  A.)    CAltMlmnthmonntinKoffii-iuob  refiector]     il.     8ii1.  Hera.,  7 :  341. 
Comete. 

Backhousk  (T.  W.)     Nkked-eyo  comets.     Obary.,  11 :  343. 

Bekbkrich(&.)     [UetbudauddesirabilitjofpboUiuiotrJcobburvationsofcometa.] 

Astrou.  Nuobr.,  119;  66. 
Fatk([I.)     HypoLlidse  de  Lagningo  Hur  I'origiue  dea  coni6t«  »ot  des  adrolithea. 

Compt.  Koiid.,  106 :  1703-170d.     JUo ;  Ci«1  ot  Terro,  9 :  337-^43. 
Hall  (A.)    Problem  of  alignment.     Astron.  Joiir.,  »:  14:i. 
HOLKTSCIIKK  (J.)     Ricbtuugeu  der  gToatwn  Azen  der  ComctoDbabDou.     AMr. : 

Astroii.  Nacbr.,  120:  137. 
KlAKIt  (K.  J.)    SquationB  Hervant  ikdi!tcriiiiner  lott  furmOB  <lea  queues  couiiSUtiroa. 

Astroii.  Nacbr,  119:  .■W9-378;   130:  11(7. 
HONCX  (W.  H.  8.)    Couietary  etiilUtics.     Obsry.,  11 :  432. 

DiBHipatinn  ofcomuU.     Sid.  Mew.,  7  :  239. 

Tkubutt  (J.)    Comet  uomoucluture.    Oliary.,  11 :  43G. 
Cotnete  and  meteors. 

KiUKWOOD  (D.)    Eolation  of  ehort-poriod  comela  to  tbe  zone  of  OBtorolda.     Sid. 
Mow.,  7 :  177-181. 

Co(iteUori887. 

Kbkutz  (B.)     Zuaammensteliung  der  Come len-Eracheiunn gen  dea  Jabm  1687. 

Vrtljschr.  d.  natron. Oeaeilscb., 23:  Vi-iO. 
WiLaoM  (H  C.)    [Account  uf  ilmcomutaof  lb8T,  with  eteinenla  and  reforencoato 
obsorvutiona.]    Sid.  MtuM.,  7  :  153-lGO.     Also,  Reprint. 
Gamete  (Orbtta  of). 

LOHNSTKIN  (T.)     Ermitteluug  dor  geocentrischen    BiBtanzon   etuoB  Cometen. 
Aiitron.  Nachr.,  IIU:  99-lUG. 
ConateUatloiiB. 

Ploix  (C.)    CI^g«Ti<leB  do]  la  graudo  uurse.    Ciol  ot  Terre,  9 :  25-37. 
Corona  (Solar). 

Nbub  Hypotbese  Uber  die  Natar  der  Sonnen-Korona.     Sirins,  -21 :  1. 
Wmlkv  (W,  H.)    Corona  of  IBHG.     il.    Obsry.,  11 :  :B7-.1(J0. 
Coamogonr.    S«,  o/»o,  Nkbul*:;  Nkiii;lar  Hyi-othesi!*;  Mrtroiutkb. 

Janbbkn  (J.)    L'Age  des  i^WileH.     Ciol  et  Terre,  9:   449,465.      Jdo;  L'Astron., 
7 :  19,  50.    Al»o,  (rami.  .■  Sirins,  21 :  49-57. 
Deerbom  ObMrratoiy. 

HouoH  (O.  W.)    [Removal  to  new  aite.]    Aatron.  Nncbr,  119:  207. 

JoilNSON  (H.  A.)    [Address at  tbulnylngof  the  curnor-stoue of  tbe  uow  building, 

June  24,  1888.]     Siil.  Hum,,  7  :  3»l-.'Wr>. 
Tbnnant  (J.  F.)    [Posiliuu  and  ovustaotit  for  tlio  now  observatory. ]    Moutb. 
Nut.,  49 :  90. 
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BECORD  OF  SCIENCE  FOB   1887  AND   1888. 


CitottSLBY  (E.)    DuBcriptioD  of  a  new  obaervatory  for  a  S-fuot  refleotor.    1  pi. 

Uonth.  Not.,  48:  a56-:t&9. 
Donblo  Btara.  • 

IlURNiiAii  (S.  W.)    New  donbla  atara  discoveredat  the  Lick  ObHervatory .    Aatrou. 

Jour,  8:  Ml. 
Clekke  (A.m.)     Hiatoricul  aud  descriptive  liat  of  HOme doable  starBHiupected  to 

vaiy  la  liffht.     Nutiire,  ;I9.'  55-58. 

Vuriab la  double  Htara.     Obiir;.,  11:  IS8. 

Flamhabiun{C.)     Kouveaui  Bjfltiiuieii  Btallairos.    L'Astrou.,  7:  66. 
UoNCK  (W.  H.  S.)     BrightDesa  and  deiiairy  of  binary  atiau.    Obsry.,  11:  341. 

DUtaucea  of  double  aturs.     Sid.  Hu«s.,  7 :  '£)0. 

SctUAPAKKLU  (0.  V.)    0«aervazioui  aulle  Htvllo  doppie.     Serie  1 .  .  .  1875-1885, 

b^+Uip.     4to.     Uilauo,  188a (M.  7) 

Bartb. 

BliiCHOFP  (J.)    Naua  BezieboDgun  aufdem  Gooid.    Aatron.  Nacbr.,  119:  177-184. 
BoNNBY  (T.  0.)    Foumlatioii-aloDe^oftlieeartb'HCrDHl.     Nature,  'JS:  SS-9i. 
CitLLANUUKAU  (O.J     KoDiarquea  aur  la  Ib&irte  de  la  ligur«  de  la  terra.    Bull. 

Aattoii.,  5:  473-480. 
Haywood  (J.)    Tbe  eartli  and  ita  cliiof  moljons,  aud  the  taugeat  index.    38  p. 

lituio.     DaytoD,  1888 (M.  O.tW) 

Uklmkkt  (P.  K.)     tfittbciliiiig  liber  eiae  boabtiicbtigte  Couperatiou  luehierer 

d«ut«cber  Sleruwart«n  iu  Bezug  auf  dio  Uulurauchung  kleinor  Be<vet(uugeu 

derErdaze.    ABtrou.  Nacbr.,  130:  2^5-230. 
HiLL(G.  W.)    luterior  cooatitiitiou  of  tbe  earth  as  respocts  deuaity.    Ann.  Hath. 

4:  19-39.     JI*o,  Beprint. 
LiVY  (H.)    Tbforio  de  la  figure  de  la  terre.    Coiupt.  Beud.,  llKi:  1270-1376, 1314- 

1330,  1375-1381. 
PoiNCAKi  (H.)    Sur  la  figure  do  la  terre.    Compt.  Beud.,  107 :  67-71. 
Bleed  (A.)     Immagine  dill  sole  tilleaaannl  iniiroprova  dolla  rotonditft  detia  terra. 

il.    Mem.  Soc.  apottrecp.  ital.,  17 :  203-330. 
Bcllpae  of  Ttutlea. 

pBTBna  (C.  P.  W.)    SounonfiuBtoruiee  de»  Tbulas.    Aatron.  Nnchr.,  120:  331. 
Bcltpae  of  the  Moon,  1088,  Jan.  26. 

lU>DDiCKRit  (O.)     VarUuderuugen  der  WiirmostrohluDg  dea  Mondea  wiibrend  der 

totaleu  MonOliusteruiiiB  1988,  Jan.  38.     1  |)t.    Aittrou.  Nacbr.,  lie :  310.    See, 

aho:  Nature,  37:  318. 
BoUpae  of  the  Sttn,  1886,  Aug.  28-29. 

TuitNRii  (H.  II.)    Beport  of  Ibe  obaervations  .  . .  made  atOreuville,  in  the  Island 

of  Grenada.     2  pi,     Mem.  Soc,  Hpettrscp.  ital.,  17 ;  4fi. 
EoUpae  of  the  Sun,  1887,  Aug.  18. 

tUnKNKSa  (W.)     [IUBUiu6of  obbervntioua.]    Sid.  Mesa.,  7:  1-8. 

NiEfiTBN  (L.)    L'^clipae  lotalo  de  auleil  On  19  aoAt  1887,  ubnorv£u  &  Jurjewets, 

Busxie.    21  p.     12mo.     Bruxelloa,  188ij. 

Rejtr.fnm,  Ann.  du  I'uba.  ny.da  Btuxellm.  1SS9. 
ToiiD  (D.  P.)    Pielimiuary  report  ...  10  p.  Hvo,     Amherst,  1988. 
Upto.v  (W.)  aud  BOTCU  (A.  L.)     Meteorological  observations  .  .  .  3G  p.  9vo. 

Ann  Arbor,  1888. 

lUpT.fivm:  Am,  Moteorol.  J..  I86B. 
VootCL  (H.  C.)    [lostructioua  fur  observiug  the  eclipac.]     VrtljHcbr.  d.  aatron. 

GeaellHCb.,  23:  130-135. 
BoUpae  of  the  Son,  1889,  Jan.  1. 

IIuLDBii  (E,  S,)    S<igKi>Bti<»»<  for  obHerviut;  tbe  total  oclipae  of  tbe  Sun  on  Jan. 

1,1889.    21  p.,  1  map.     8vo.     Sacramento,  1&88. 
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BollpM  of  tbe  Suu,  1689,  Jan.  1— CuntiiiiieU. 

{Prali»bluuet4>oroIugicnlcuudiUoDiiatlh»ltiiD0.]   Mouth. Not., 40:  3CU-'J07, 

TuDit  (O.  P.)    loatructioDs  for  ubHorvinK  tbe  total  eulipM  of  tbe  Suu,  liMU,  Jud. 
1.     il.     16p.    evo.    Amberet,  1886 (M.  l.aO) 


Klammarion  (C.)    CalipaeB  [de  aolcil]  iJu  19*  siitdo  visible  on  Fnnoe  on  aux 

eiivirouN.    L'Aatrou.,  7:  306-311. 
QiNZKL  (F.  K.)    FiuBtomlas  Canou  fllr  das  UuterBiichungBgebiet  der  rumiscbea 

Cbrouologie.    3Cp.     8vo.     Berlin  Akod., IStt? (M.  1.50} 

LvNN  (W.  T.)    Karlieat  recorded  eclipau.     Obary.,  It :  107. 

Hahlkr  (E.)     AiitroQomisclie  Unt«reucbDnEfu  llbor  dio  angeblioho  FiustoruiM 

unlcr  Tbakelatb  11.  vonAegypteii.     14  p.     4to.     Wien,  18dH (M.  0.80) 

BoUpaea  of  the  moon. 

Bruhd  (H.)    HetiometeriuoaeDOgoii  Iwi  Hondlinstcrniaxeu.    Aslroo.  Nucbr.,  118: 

363. 
JOHNAON  (8.  J.)    Earliest  recorded  luuar  eclipou.     Olxtry.,  11 :  340. 
Lynn  (W   T.)    Earliest  recordod  luuar  eclipse.     Obsry.,  U:  370. 
Edinburgh  Obaervatoiy. 

Smyth  (C.  Piazzi).     Keport  on  tbe  Royal  Obsorvalory,  IMinburKb,  for  30  Juno, 

1888,  au<l  tbe  EdiubutRh  equatorial  in  lisf7.    16  p.    4lu.    [u.  p.,  1888] 
Elvotrio  light. 

Brums  (U.)    [Electric  illiiminatioD  of  tbt<  Ltfipxig  beliuraeter.]    Vrtljscbr,  <1> 

aatroD.Oesellttcb.,2:i:  10'^. 
Spiita  (E.  J.)    Sini[dn  i>Ivctric  light  for  the  teleBco]>e.     il.    Obary.,  It :  308. 
Bugelnuum  (t'ricdricb  Wilhelm  RadolO.     [1841-1888.] 
Bru-vh  (H.)    Todea-Auzei|;«.    Aatron.  Kachr.,  110:  47. 
Pbtrr(B.)     Nekrolog.     Vitljsohr.  d.  aotrou.  Guwllsch.,  23:  1&3-1S7. 
Bqnatorial  oondj. 

LoKWY  (M.)  aud  ruisKi'X  (P.)    Tb&jrio  nonvcllo  do  requatoriol  ooudfeldea 

6qoatortanx  en  giiuiJral.     (Ex|)ob(S  du  reuneiuUlo  des  niritliodes  permettant  de 

rectifier  ct  d'oriontat  coi  iustrnmouU.)     Cotupl.  Ileud.,  100:  T04-TI1,  T9'.l-800, 

801-898,  !W0-07C,  1199-120ti,  13aO-I3:iO,  1483-1480, 
Equatorlcda.    Ste,  alto,  TRLK8Ciii'Kt<. 

FOrstrr  (W.)     Uuteranchnn)[en  liber  ilitH  Fmnribornr'scbe  Aeqonlorial.      In  kU: 

Studien  zur  Astroiuetrie,  1(10-200. 
Oruiib  (H.)     New  arraugemout  of  electrical  cuutrul  for  driving  clouke  of  oqiia- 

torialM.     Moutb.  Not.,  48:  352-:t56. 
Kanyard  (A.  C.)    Simple  melliod  of  applying  electrical  coutrol  to  tbo  driving 

clock  of  Au  equatorial,     il.    Moutb.  Not.,  48:  ,3:10. 
BndoxnB. 

Lymh  (W.  T.)    Narrienand  theobservatiouHor  F.iidoxuaoCCnidai.    ObHry.,  11: 

300. 

BAL'8CiiiNaKR(J.)  Bicguogvou  Moridraureriiroliieu.  18  p.,  I  pi,  4to.  MUucben, 
1888 (M.  2) 

Streul  (K.)    Bougung  im  Ferurabr.     Siriua,  21 :  132-13A. 
OaUleo. 

Lynn  (W.  T.)    Galileo  Qalilei  aud  bin  coud  em  nation.     Obary.,  11 ;  314-317. 
OAOgraphlcal  poaltlons. 

Stadthaoen  (H.)  Beitriige  ziir  UntorBucbuugdeBGciiauigkoitHgradoaastrono- 
miBcber  Berechunngeu  miC  Auwonduug  aufoiae  iu  dor  gcugrupbischen Ortabe- 
stimmung  hitafig  vorkomniende  Aiifgabe,     84  p.     6".     Berlin,  1888 (H.  2.) 

TlBTJEM  (F.)  OeographJscbe  OrtabeHttnimnng.  In:  Auleitiing  zu  wiweusch 
Beob.  auf  Keieen  .  .  .  vou  G.  Neuuiayer,  1 :  1-40. 


ZUZ  RECORD  OP  8CIKNCE  FOR   1887  AND  1888. 

Oravltatlon. 

C4LLANDRKAU(0.)    £nergio]>oteiitirite(leUgnvilalioud'aiieplanbte.    Cmnpt. 

Rend.,  107:  &5a. 
Hall  (A.)    Tho  eiteneion  of  the  law  of  gravitation  to  Htellar  sTstenu.    Astron. 
Juur.,  0:  eS-68. 
Oraenwiob  GbBervatoiy. 

Astronomical  aod  magDotlcuI  and  meteorological  (ilNwrvatioiis  ■  ..  188ti[102T-|-] 
p.  4  t«.    Londau,  IBSSi. 
Harrard  College  Observatory. 

Annalb  . . .  Tol.  13,  )it.  '2.     Zone  obsetvatioua  made  witb  the  tranait  wedg« 

photometer  .  .  .  149  p.    4to.    Cambridge,  1088. 
Ahnals  . . .  vol.  18,  pt.  3.    Photometric  obserrationa  of  aatecoida.    44  p.    4to. 

Caiuhridge,  Irict). 
DiuPKR  (Heury)  luumorial.    Second  anuaal  report  of  tho  photographic  atndy  of 
atallar  spectra  . .  .  [bj]  E.  C.  Pickering.    8  p.    3  pi.    4io.    Caiubriilgo,  Uaw., 

teas. 

Report  ( 43d  annual )  of  tho  director  .  . .  E.  C.  Pickeriug  .  .  ■  Dec.  15,  18BS. 
II  p.    Svo.     Cambridge,  18R8. 

Honseaa  (Jean  Charles).    (l^^iO-l'^'] 

L[ANCAaTERl  ( A. )    Noles  Uiograpbiqaea.     Ciel  ot  Terre,  9,  313,  3G1,  385,  409, 
457,  481. 

Set,  alio.  Ibid.  Ut-370.    JIh:  Obarr.,  II:  31§-3M. 

Inatrmnenta (Astronomical).    &e,  abo,  Altazimuth;  EqUAXORiALs;  Lbvrls,  etc. 
BraSiikar  (J.  A.)     Standard  lUmeDaionit  in  astrononiival  auil  phyaical  inatni* 
menls.     Proc.  Am.  Absd.  Adv.  Sc.,  36:  61.    JfM,  Sid.  Mew.,  7:  77. 
Jena  Obaervatoiy. 

WiNKLEit(W.^  VcrlegungMinerPrivatotomwartonaob  Jeua.  .  ,  Astron, Naobr., 
118;  205. 
Jonmala  (Astronomical). 

IliMUKL  and  Erdu.     Illaatrirte  nnturffissongcbaftlicho  Honataclirift.     ling,  von 
ilur  Goeellaabaft  Urnni;!.     Redactenr;  H.  Wilhelm  Mcjer. 

I.  Jabreane,  Hon  I.    October.ltHS.    Pnii  vkrteUU>rllcti,  M.  3.M|  einKlDo  Helta.. |U.2) 

Jnptter. 

Dbmkino  (W.  F.)     Rotation  of  Japiter.     OI)srj.,  II :  8)3. 

.    Motiuuof  tlio  red  apot  on  Jupiter.     Obsry.,  11:  406. 

Lynm  (W.  T.)    Rotation  of  Juiiilor.    Obary.,  11 :  liT.. 

Scuultz-Stkiniieil  (C.  A.)    [WertbfUrdcu  HnlbmesserdesPlaneteb.]    Astron. 
Kachr.,  119:  139-138. 
Jnplter  (Satellites  of). 

AndhA  (C.)    Ligament  Inmineiix   des   [ia8sag<«  et  occoltations  daa  HatellitM. 
Compt.  Rend.,  107:  'ilG. 

.    Ligament  toniiDcux  doa  paaaaKea  et  oconltatioDs  doH  satolliteit  do  Japiter. 

Moyun  do  I'iSviter.     Compt.  Read.,  107 :  615. 
Kepler' a  problem. 

Skvdleu  (A.)      Ziii  LuBuug  des  Kepler'scheu  Problems.     Astron.  Naohi.,  118: 
261-271. 
Kevr  Observatory. 

Report  of  tlio  Kow  committoo  for  the  year  ending  October  31, 1889.     98  p.    Bto. 
Loodou,  I8S.S. 
I,evels. 

UvLius  <F.)    SlAruugea  der  Libelleu.     Ztaahr.  f.  Instrmkod.,  8:  267-B8.%  438. 
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[Deovription  of  buildingH  uid  iDstruineata.]    i1.    £DgiQ«eriDg,  46:  t,  81,  149, 

151,39«i. 
[UiBTOiu  de]  I'obaervatoire  Liok.    il.    Ciol  et  Terra,  9 :  10&-113. 
HoLDicN(B.S.)   [DasoriptioDofltbeLiokObuervBUir;.    il.    Sid.  Hew.,?:  4^-65. 

.    [fltBt  aetrouoinical  olwerratiotui,  etc.]    Natnre,  36 :  355. 

.    [Formftl  traoafer  to  the  Univeniity  of  Califoraia.]    AatroD,  Joar.,  B:  43. 

.    Hand-book  of  tbe  Lick  Obaeiralory  of  the  Uoiveraity  of  Califoruta.    135 

p.    16°.    il.    8aa  Fnmoisoo,  1888. 
NcmtB  SpektroBkop  dee  Lick-ObservatorinmB  nud  die  ptiotograpbiBclie  Beobaob- 
tang  der  Sterneuapektren.    Siriiu,  91 :  S30. 
Light. 

Bbll  (L.)    Abwdnto  wave-leogth  of  light.    Am.  J.  Sc,  135:  265-383,  34B-36S. 
Longltada.    5m,  aUo,  Okookaphicu.  pusitions. 

Cabpari  ( — .)    Pormnle  poor  Iti  oaloul  dea  lougitades  par  les  obroDomitrea. 
Compt.  Beud.,  107 :  78. 
totj. 
B  (J.  C.)    BflDiBib  OD  Airj's  uomenaal  lanat  tbeor;.    Uootb.  Not.,  4d; 


AlRT(a.B.}    Tbo  ODineTicallmiar  theory.     HoDtb.Not.,  46:  253;  49:2. 
Franz  (J.)    Neue  Berechnnng  tod  Bartwig'a  Beobachtungea  der  physiochen 

Lfl>»tion  dee  Uoodea.    8p.    4to.    Berlin,  1887 (M.  0.30) 

Harzek(P.)    Apsideulwneguog  der  Houdbahn.     Astron.  Naobr.,  118:  273-290. 
Ofpolzkb  (T.)  and  Schram(R.)    Bnlwarf  einer  Uoudlheorie  goborende  Gnb- 

wiokluDg'lerDiffeTeDtialqDotioDteD  ...    188  p.    4to.    Wien.  1888  ....(M.  10) 

Stpr./nm:  Denkwhr.  d.  k.  Ak>d.  d.  WlwenMih.  Untb.  utura.  CL  Wleo.    M:  Ut-tU. 

TUSBRAND  (F.)    Sar  au  point  do  la  th^rie  do  la  Inne.    Compt.  Rend.,  106: 

788-793. 
IijODB  Obaerratoiy. 

AmdbA  (C.)    Travanx  de  I'obaeiratoiie  de  Lyon.    Pactie  1.  Inflnenoe  de  I'alU- 

tude  Bar  U  mncehe  ditinie  dn  tiarom^tre.    153  p.,  5  p],    4to.    Lyon,  1888. 
HoConnlok  Obaenratory. 

Bkport  1  . .  for  tbe  year  ending  June  1,  1888.    3p.    8vo.    [n.p.,n.d.] 
Madras  Obsarratoiy. 

Results  of  olwervations  of  the  fixed  etara  made  with  the  meridian  circle  at  . . . 

Madras  Id  the  years  1862,  1863,  and  1861,  under  the  direcliuu  of  N.  R.  PogaoD. 

47+314  p.    4to.    Madras,  1687. 

.    Same.    1865, 1866, 1867.    224-362  p.    4  to.    Madras,  1888. 

Man. 

Erklardmo  dor  KoniUe.    Sirius,  21 :  li37-^30. 

Favb(H.)    [Lee  oauauxet  la  rAgiou  Libya.]    Comp.  Kend.,  106:  1718. 
FiZBAU(H.  L.)    Lescanauz...    Compi.  Reuil.,  106:  1759-1762. 
F[lahmaiuon]  (C.)    Inondationa  de  la  plan^tuMars;  Tariationa  obaetvSes  dans 

lea  coikaux,  les  laca  ot  los  mers.     il.     L'Aalron,  7 :  241-2.''iJ. 

.    NoDvelles  observations  sur  la  plaii<)te  Mare:   sea  neiges.  sea  eaax  et  aea 

cUmats.     il.     L'ABtron.  7:  281-291. 

.     Un  domiei  mot  aur  la  plauitte  Maia.    U.     L'Aatron.,  7;  412-422. 

.     FleuvBs  de  la  plau^te  Mara.     il.     L'Aatron.,  7 ;  457-462. 

.    Lee  Deigea,  lea  glaces  ct  liia  eaux  do  la  plau&to  Mara.    Coinpt.  Rend.,  107; 

19-S2. 
Hall  (A.)    Appearance  of  Mara,  Jnne,  1B88.    Aatron.  Jonr.,  8:  79. 
HOLDicK(B.  B.)    Phyaioal  ubaervatioiiH  of  Mare  dnring  the  oppoaition  of  1888,  at 

the  Lick  Obaerratory.     Aatron.  Jour..  8:  97. 
Haqndbr  (E.  W.)    Canals  on  Mara.     Obsry.,  II :  345-348. 
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Mars— Ci>ii  ti  1 1  uud . 

NlKaTRM  (L.)    Sac  I'aitpvct  pbynique  do  lu  iiluuiitu  Hure,  peudout  roppoailiuu  do 

ItftW.     12  p.     1  pi.    nva.     Uruxulleti,  IM^. 
BdU.  lie  I'Aud.  roy.  de  Belg..  3  a.,  voL  IS.  No.  7. 
Prriiotin  (J.)    Caiiaux  de  Man.     Noaveanx  ohaDgomento  observda  our  cette 

plaiidle.     it.     L'Aslrou.,  7:  213. 

.    Noavellea  observations  sor  la  plan^te  Mara.    il.    L'Afltrou.,  7 :  ffljO-370. 

.    Observatioa  dea  cauaitx  <]«  Uara.    Coiupt.  KeuU.,  lOti :  VXXi. 

.    [Croquia  (le  Uars.]    Compt.  Read.,  107 :  161, 49e. 

PicKKBiNO(W.  U.)    Pbysical  aspect  of  the  plaDot  Mars.    Scieucc,12:  63. 
pROCTOIt  iR.  A.)     Notoou  [the  ciDalH  ol]  Mare.     Montb.Mot.,4a:  307. 
Tkkuy  (F.)     [Dossioa  de]  )»  plouitlo  Mara.     il.     L'AHtrou.,  7 :  324. 
.    Lea  ouiaux  de  Mare,  leuT  g^miaatiou  ot  lea  olwetvaliuus  de  IH88.     il. 

Ciel  Bt  Terre,  9:  iffl^SSG,  289-303. 
.    Premibres  observatioua  de  Hare  ot  do  Satamo  faitee  k  I'obaervatoire  Liok 

...  on  ISde,  et  r6poitHoa  It  quolqaea  objectiona.     Cio]  ot  Terre,  0 :  370-380. 

.     Etndede  la  plaufcle  Mars,     Coiupt,  Rend.,  108:   1470. 

.     [V6rilicatioa  dea  cartes  do  Scfaiaparelli.]    Obsry.,  11  :  298. 

Wislicknub  (W.  p.)    AnwondDng  von  MiliromotcrmoBanngen  bei  pbysiacbeD  Be- 

obacbtimgen  des  Mars,     il,    Astrou,  Nacbr.,  130 :  S41-2S0. 
Mara  (Satollitea  of). 

Dubois (B.)    [Pont-Atre  potites  planbtes devenuos  los  satollitoe.  J    Compt. Bend., 

107:  439. 
Poi.vcAitf  (H.)     [L'bypoth^ao  qu'ila  sent  do  pctitca  plaoMca.]    Compt.  Rend., 

107:  890. 
MaiU7  (Mattliev  Fontaine)  [lB0r)-73]. 

CoRBiN  (Diana  F.  M.)    Life  of  Mattbow  Fontaine  Manry.    30C  p.    portr.    8vo. 

LoDdoii,  188)^. 
Meohanioa  (Celestial). 

DziOBKX  (0.)    Mathoinatiscbe  Tboorien  der   Plaaetonbcwcgnngoii.     8-(-;t05  p. 

8vo.    LeipBig,1888 (M.  9) 

Heronry. 

Sherman  (O.  T.)    A  study  of  the  reaidiial  discordances  for  Mercury.    Aatron. 

Jour.,  8:  34-36. 
MetoorlWa.    See,  alio,  Meteors. 

BoBNTTZ  (TI.)     Zusauimeustelluog  dor   Meteor! ton HUIe    nacb  Mouat,  Tog  u. 

Stunde.    Siriua,  21:  1G7-IG1. 
Darwin  (G.  H.)     Muchauical  cooditiona  of  a  awarm  of  niutcorltoa.     Abitr.  : 

Natiir«,39:  81,  105. 
Derby  (O.  A.)     Notna  aobro  ueteoritos  Brosilieros.     Ror.  d.  obsrio.,  3:  3,  17,  33. 
KUNTINOTON  (O.  W.)    Catalogue  of  all  reconlod  luolouritea   .   .   .     t'roc.  Am- 

Acad.  Aria  &  So.,  23:  37-110.     1887.     Alio,  Kupriut. 
LocKYKK  (J.  N.)    Nolea  on  niotcocites.    il.    Nature,  SO:  434,  4&0,  030,  &:«,  602; 

39:  139. 
Lockyer'h  Uuteraucbungeu  UbordieSpeklrader  Mctuoritoii.     $iriii8,31:  lU-llS. 
KnWToN  (H.  A.)    Orbits  of  aerolites.     Astrou.  Jour.,  8:  41, 
.     Kelatioii  whicli  tbofonuor  orbits  of  tliosoiueUMjrites  tliatiiro  in  onr  collec- 
tions, aed  that  were  seen  to  fall,  liiid  to  tbo  oartli's  orbit.    Am.  J.  Sc.,  l^Ul :  1-14. 
BI«taors.    Set,  alio,  CouKrs  AND  METEURS, 

ItooTll  (D.)     Rotliant  of  the  August  Pcraeida.     Obsry.,  11:  :t79. 

BUKDiciiiK  (T.)    Quelquea  romarques  aur  rorighio  dea  mftfonw.     Aatruu.  Nacbr., 

lliO:  249.     AJm:  Bull,  aalrou,,  5:  52I-52J. 
DKM.tlKU  (W.  F.)     Hiiitory  of  the  AuRiist  meteors.    Nature,  :i»:  3M3. 
.    The  chief  nioUM>rsbon.]rH.    Moutb.  Not.,  48:  110, 
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Matttora — Con  ti  d  iied . 

l»KNNiNii(W.  F.)    IleiftbtBof  lire-ballaaudBhootiugBUri.     Month.  Not.,  48:  IVi. 
Klribbr  (J.)     VertboiliiDg  der  Metooro  in  Meteorscbwiirineii.    Astron.  Nacbr.. 

IIB:  345. 
Hbdmirr  (S.)    Kapports  aintueb  flea  nKittoritcB  et  des  itoilea  filantes.    Compt. 

Kend.,  107:  834. 
DR  TiLLO  (A.)    Bocherobes  siir  la  r6partltion  den  paints  radiaats  d'oprft*  Im  mais 
de  I'ann^  ot  d'aprds  lea coordonn6e8 cfiloatea,     Ball.  Aatron.,  5 :  237-248, 283-01. 
Meteois  (Obaprrationa  of).     Srr.  aUo.  Mkteors. 

DKNWiNfl  (W.  F.)    Heigbtofarersoidtirp-ball.    il.    Month.  Not.,  49:  19-21. 

Height  of  a  Leonid  tire-bnll.     il.     Mouth.  Not.,  49 :  66. 

Leonid  moteor'«boirer,  IHSS.     Nntnro,  30 :  84. 

Mlorometero. 

CoMSTOCK  (G.  C.)    Valno  of  on«  revoliitiim  of  a  micrninoter  screw.    Sid.  Meat., 

7 :  :(43-4O0. 
KBMPf  (P.)    Uober  Lamel Ion -mikro muter.     Astroii.  Nnchr.,  119 :  33-38. 
Oui>BMANs(J.  A.  C.)    Condition  that  iu  a  <loiiblo-imat!»  micrometer  tbovalne 
of  a  revolntioii  of  Iho  miororaeter  Hcrow  may  bo  Independent  of  the  aooomtno- 
dation  of  the  ejc.     Month.  Not.,  4fl:3;t4. 
TUPKAK  (O.  L.)    On  the  cross  roticnle.     il.     Month.  Not.,  48 :  9C-103. 

DMcription  of  a  croae-bar  micrometer.    Chary.,  11 :  ^8-61. 

Ulnon. 

Common  <A.  A.)    Toatinji  polished  flat  Hiirfaces.     Month.  Not..  48:  lOS. 
Hadhkn  (H.  F.)    Notna  on  tbo  procem  of  poliBbiiiR  and  tiKiiTtnK  18-inch  glass 
apecnla  by  hand,  and  oxiwrinioota  with  flat  anrtaoeti.    Jour,  and  Proo.  Roy. 
aoo.  N.  S.  Walen,  !W :  7lM»l,  1(1*5. 

itcE.  by  C0HHOi(<A,  A).    NBlnro,  37  :  38*. 
Mltohel  (Ormahy  Mcknight)  [1809-'621. 

MiTCHEL  <F.  A.)    Ormaby  Hadtuight  Mitchel,  aetrononier  and  geiierol:  abio- 
graphical  narrative.     8  +392  p.     porlr.     12ni[>.     Boston,  1887. 
Moon.    See,  alia,  LrNAiiTiiKORY. 

ElorR  (T.  G.)    Sir  William  Horachel'B  obaervationa  of  volcanoes  in  the  moon. 

Obarj-.,  11:377. 
ORKNaTED  (F.  F.)    Theory  to  account  for  the  airluas  and  natorleaa  condition  of 

thnmoon  .  .  .    flvo.     Livurpool,  18*^. 
HOLDRN  (E,  R.)    Sir  Williatn  Hf.rsobera  obacrvatioua  of  volcanoea  in  the  moon. 
*      Obary..  11:334. 
IIOMT  (G.)    Sir  William   Ileraebera  ohservatioua  of   volcanoes   iu   the  moon. 

Obsry,  11:403. 
TuCKKiNt— )    EloiueutaroDarHtullnngdcrMonilbnhn.   4lo.    Berlin, 188H..{M.l) 
WltXlAMS  (A.  8.)    Sir  William  Hontoliul's  obacrvatioua  of  vulcanoctt  iu  the  moon. 

Obary.,  11:378. 
WOLP  (M.)     Anfoahnio  von  Mondjihotograpbien.     il.     Ririus,  21 :  97-100. 
M.oaco'vr  Observatory, 

AnnnloH  do  I'observntorie  de  MoBcon  .  .  .    a  a.,  v.  1.    2.  livraisnn.     128  p.    Bpl. 
4to.     MoBoow,  1S88 (M.6) 

Radlr. 

P£RIGAtn>  (E.-L.-A.)    Nonveau  bain  do  mercara  ponr  I'obsorvation  dn  nadir. 

Compt.  Rend.,  100:919-921. 
'Obaervationa  d'6toilea  par  r£fl«xion  ot  la  meauredo  la  flexion  da  cercle  de 

Qanibcy.     Compt.  Rend.,  107 :  013. 
Natal  Obaervatory. 

Rrport  of  the  anperintendent  .  .  .     1887.    26  p.    4to.    [n.  p.,  n.  d.] 
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HabnbB.    See,  aluo,  Plbiades. 

COUMON  (A.  A.)    Pbotograpbs  of  nebnlio.    Obaiy,,  tl :  390-394. 

Drkteb  (J.  L.  E.}  Neif  general  catalogue  of  nobnltc  nod  cinitenof  atao^bA- 
ing  tbe  catalogue  of  tbe  lat«  Sir  Jobo  F.  W.  Herachel,  revised,  corrected,  aad 

enlarged.    237  p.     4to.     London,  1888 (M.  2t.) 

Mem.  Bo.v.  AstioiL  8o«..  V.  40,  pt  1.    »n>i«w.— Nktnre,  !• :  353 ;  Aiitnni.  Naobr.  lU:  SST. 

GIN»L  (P.  K.)  Beobaobtangen  von  Nebelflecken  [Tom  Dec.  IB84  bis  Apr. 
1886J.     Aetron.  Nachr.,  116:321-^4. 

LoCKYRK  (J.  N).  Suggestions  on  tbo  classiHcation  of  tbe  variona  speoieaof  heav- 
enly bodies,  n.  Proc.  Koj.  So<t.4fi:  1-93.  J Iw,  Reprint.  Alto:  Natora,  37: 
!i«i,  606;  38:  8,  31.  Sfi,  79 (M.  3.70) 

PlCKKRING  (E.  C.)  Detection  of  new  nebnlio  by  photograpb;.  Ann.  Harv.  Coll. 
Olwry.,  18: 113-117  (v.  18,  no.  B).    Alio,  Reprint. 

ROBEKTS  ([.)  Pbot«grapbs  of  tUe  oebuliD  U,  31,  A  44  and  A 51  Androniodai  and 
H.  27  Vnlpecula.     Month.  Not.,  49 :  65. 

Swift  (L.)  Catalogue  No.  7  of  nebulte  disoovered  at  the  Warner  ObserTatorj, 
Astron.  Nacbr.,  l'.!0:  33-38. 

ToORL(H.C.)    Boilnatnng der  Pbolograpbiezar  BeobacbtQUgvouNebeldeokeD. 
il.    Astron.  Nnchr.,  119:  337-342. 
Helnilar  bypotbaalB. 

COAKi.RY  (G.  W.)  Ou  tbo  Debniar  hypothesis  of  La  Place.  85  p.  8vo.  Brook- 
lyn, 1888. 

Fmpen  Am.  Aatron.  Soa..  No.  3. 

Kkrz  (F.)    Beitrag  znr  Nebniar  hypotbese.    Sirins,  iW:  365;  91:  10.34. 

.    WeitereAuBbililungderLaplaou'actionNebular-hjpotheae.  Naohtrag.    S+ 

l!ff  p.,3pl.    8vo.    Leipzig,  1888 (U.S) 

Httptnne  (8al«Ilit«  of). 

Hall  (A.)    [Orbit  of}  the  satellite  of  Noptnne,     Astron.  Joor.,  6:  78. 
Newcomb  (S.)    Note  on  the  [orbit  of  tbe]  satellite  of  Neptnne.    Astron.  Joor., 

8:  143. 
TlssERAND  (F.)     [Orbtte  dn  satellite.]    Compt  Rend.,  107:  804-810. 
Hlofl  Obaerratory. 

Grand  Equatorial  do  I'obsoiratoire  do  Nice.    11.    L' Astron.,  7 :  447-451, 
mmiport  Observatory. 

Dei.POI(Te  (A.)    L'observatoire  astronomiqne  temporairo  de  Nienport.    Ciel  et 
Terre,9:  423-439. 
Kortta  CaioUna  University  Oba«rvatory. 

LovK  (J.  L.)    First  college  observatory  in  the  United  States.    Sid.  Hess.,  7 :  417- 
4W;  Nation,  47:  131. 
Nutation. 

FtiHsTBB  (W.)    Ueber  die  bisherigen  Annahmen  in  den  TransformatioDS-Blenien* 

tea  der  astrononiiHohcn  Ortssngaben.    /n  Ai«  :  Stndipn  snr  Astrometrie,  1-49. 
NiBSTRN  (L.)     Influence  do  la  nutation  diiime  dans  la  discussion  den  observa- 
tions de  y  Draoonis  faites  &  robserratoire  de  Greenwich.    32  p.     8vo.     [Bra- 
xelles,  1B87.] 
Jlipr.  from:  H«m.  oonr.  pnbl.  pnr  TAad.  roy,  do  Belg.,  1887. 

.     luflnenco  de  la  nutatiou  diume  dans  la  disoussion  des  observations  de  a 

Lyrs  faites  it  I'observatoire  do  Washington.    6  p.     ISmo.    Brnxelles,  1888. 
Btpr.JfBm!  Ann.  del'OlM.  TOf-deBrni.,  1888. 

Objectives. 

CZAPSKt  (S.)  Bemerkungon  zn  der  Abhandlnng  von  E.  v.  Hoegh,  "Die  sphK- 
riscbe  Abweichnng  .  .  ."    Ztschr.  f.  lustrraknd.,  8 :  20;i-206. 

Grubb  (H.)  [Objectives  adapted  to  either  photographic  or  other  work.]  Na- 
ture, 37:  439. 
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Objaotlvea — Continaed. 

HAsaKLBKRO  (B.)    Htithode  i  dfiterminer  aveo  graade  ezMtitnde  Itw  iHstoDoea 

focalm  d'uQ  ay stiiue  optiqae  poor  aiie  raio  qiislconque  du  ^vootn.    Uein.  800. 

epettncp.  ilnl.,17:  183-lHa. 
VON  HoBGu  (E.)    Die  spbariMbe  AbweichuDg  nod  deren  Correotiou  speoietl  bei 

FemTobroliJoctiveii.     Ztaohr.  f.  luBtrmknd.,  t):  117. 
KrOss  (H.)    Die  Farl>eu-Correolion  der  Fernrohr-Objeclive  vou  Gaoss  uud  voo 

Ii>aniibornr.     Ztscbr.  flir  lustrmkod.,  6:  7,[>3,83. 
PiCXKBiNO  (B.  C.)    New  photograpbio objective.    Nature,  37:  558. 
BctiUR(W.)    UDteraiicbDDgeD  uud  B«chnDngen  liber  das  Objoctiv  des  giOBMn 

Befroatondot  StrasHbarger  8t«mwarto.     Aatrou.  Nacbr.,  119:  349-254. 
ToOXL(H.  C.)    tieber  die  Metbodeu  zar  BeHtimninug  dor  chromatischon  Ab- 

woiobuug  v<iD  FemtobrobJcctiTOn.     Aatrou.  Nochr.,  llil:  2!I3. 
Woi.r  (U.)    Ueatimniang  dor  Farbeiiabweichnug  grouser  Olijective.    Aetron. 

Nacbr.,  130:  7J. 
.    Trenuang  dor  ObjectivliDsen  fllr  pbolograpbiacbe  Zwecke,    il,    Astron. 

Nacbr.,  119:  161. 


HuLDEN  (E.  8.)    PriDoipal  obaervatorieB  of  tbo  world.    II.    /«  hit:  Handboofe 

Lick  Obarj-.,  104-125. 
Jaurrbbrriciitb  der  Stemwarten  fllr  Itie?.    Vrtljsobr.  d.  aatrou.  QewllBcb.  23: 

73-151. 
LovB  (J.  J.)    [First  observatory  foandod  in  tbo  United  States,  at  tbe  University 

ofNortb  Caiolioa  iu  1831.]    Nation,  47:  131. 
CBbports  of  obeorvntoriee,  ISm'.]    Montb.  Not.,  4B:  175-198. 
TXNNAMT  (J.  F.)    Table  of  the  positions  of  obeotvatories  witb  constants  UMfnl 

iu  coirecting   extra-meridiau    oboervatiuna  for  parallax.     Montb.   Not.,   4i); 

2:2-32,95. 
O'Oynlla  Obaervatoiy. 

Beobacbtongon  angestellt  am  astrophyBikalisoben  Obaerratorinm  in  O'Qyalla, 

hrag.  Ton  N.  von  Kookoly.    9.  Bd.,  enthalteud   Ueobachtungeu   vom  JtUlie 

1886.    106  p.    410.    Halle,  1S88. 
OiUta.    8t«,  alto,  Comrts  (Orbits  ot) ;  Thrbb  bodies  (Problem  of). 
Brums  (H.)    Der  Lambect'scbo  Satz.    Astron.  Naclir.,  118:  241-350. 
ISBABirHOLTZWART   (K.)      Boitrlige    inr  Anwendnng   nuondlioher  Reihen  Im 

Oebiete  der  Bahnbereobnung  der  Plaoeteu  uud  Konieten.     82  p.    8vo.    Wies- 
baden, 1888 (M.2.40) 

Badau  (R.)    FormnlN  pour  la  variation  des  ^Ifmouts  d'uueorbite.    Boll,  astron., 

5:  5-12. 
8xarlb(0.  H.)    An  impfovomeut  in  tbe  computation  of  an  orbit.     Astron.  Jonr., 

8:125. 
Parallu  (Solar). 

Harkmbss  (W.)    Value  of  tbe  solar  parallax  dednoible  from  tbe  American  pho- 
tographs of  tbe  last  transit  of  Venne.    Astron.  Jonr.,  8:  108. 
PRnOIu  (Stellar). 

FouB  (F.)    Determination  de  la  vitesM  ayattimatiqne  et  de  U  paratlaxe  des 

etoilee.     Astron.  Nacbr.,  119:  343. 
pRrTCHARD(C.)    Beeults  of  recent  investigationaof  stollar  parallax  made  at  the 

Univernty  Observatory,  Oxford.     Montb.  Not.,  49:  8-4, 
Paila  Obaerratory. 

Fate  (H.)     Latitude  do  cercle  de  Qambey.     Compt.  Rend.,  107;  810. 
HoucRKZ  (B.-A.-B.)     Difficult^  d'obtonir  la  latitude  de  Tobsorvatoiro  de  Paris. 

Compt.  Rend.,  107:  H4a 
PfRiQAi)i>  (G.-L.-A.)    Triple  determination  de  la  latitude  da  cercle  de  Oambey, 

Compt.  Bend.,  107:723. 
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Faiia  Observatory—Con  tiuuMl. 

Rappukt  auQual  mr  I'lStat  ile  I'Observfttoire  do  Paria  pr^Benl^  an  conseil  ...  21 
jauTier  18»8.    26  p.    1  pi.    4vo.    Paris,  lUeS. 
Pakin  Obaervatory. 

BUSSBLL  (8.  M.)    History  and  descriptioii  of  tba  Pekiu  Observatory.    Natare, 
3<l:  46.     Ste,al»o:  Ibid.,  55. 
Personal  eqnatlcui. 

BtOOURDAK  (Q.)     Variations  de  I'gqnation  personnetle  daiia  les  mpenres  d'dtoilea 

doubles.    Compt.  Rend.,  106:  164r>. 
HiLFiKKR  (J.)    Snr  r^qontiou  porsunuellodaDS  lesubHerrationsdepassage.    7p 
liiino.     Neuch&tel,  198». 
Btfr.from:  Dull.  Sac  ».  dX.  de  Heucbitei.  lol.  IS. 

Ubnz  (F.)    Vor«DaU  «iner  Bcstiuiuiuu};  d«r  pnrsonlicben  Gleiohnng  bci  dor  B«- 

obacbtnnf;  von  Stflm  bedeck  an  e^n.     AstroD.  Nacbr.,  119:  i4.'>-l50. 
SaNFORU  (K.  C)    Poraonikl  equation.    Am.  J.  PNycliol.,2:  1-38,  tni-^ide,  403-430. 
WlSUCBNUH  (W.  F.)     IJnteraucliuugeD  Ubcr  den  nlisolntuu  perNJ'inlicheD  Feblcr 

boi  DnrohgaagBbeobacbtungen.    50p.    1  pi.    4vo.     Leipzig,  1»88 (M.  3} 

Pettorbatlona. 

Gaillot  (A.)    Thiterie  analytiqno  du   mnDTement  des  plnndt«s.     Exprewiou 

g6n6ralo  dus  iiertnrbalioiia  qnj  sont  dii  troisi^tuio  ordre  par  rapport  anc  manaes. 

Boll,  ofltron.,  fi:  329,  377.     AUo,  Keprint. 
OVLOfiN  (H.)     ConvergODX  einer  iu  dor  StoniBgatheorie  vorkomnienden  Keibe. 

Astron.  Nitchr.,  110:  321-330. 
HARXKIt(P.)     Differenlialgleiohung  der  Stdmugstbeorio.     Astron.  Naobr.,  119: 

a73-2!M. 
LisKA  (W.)     Znr  Tbeorie  der  plaoetariscbon  Stomngeii.    5  p.    8vo.    Wion, 

1H88 (M.0.20) 

WaiLEK  (A.)    Btr>riii)Keii  werden  als  FnnctioDea  zweier  Anonialien  darijoBtellt. 

Astron.  Nachr.,  120:  97-lOe. 
Photograplilc  Congresa,  Paris,  1887. 

UOU.RTIN  dn  comitiS  int^ruational   permanent  pour  rex^cntion  photograph iqn« 

lie  la  carto  dn  ciol.     1.  et  2.  faHciculea,  80  p.    4to.     Paris,  18b8 (M.  8) 

lultltutile  Prance.    Acsil6mled«  SciencM. 

Photography. 

VON    KosKOLT    (N.)      Das    Hydros jlamin    als   Entwickler   photograph imher 

Flatten.     Silzuugsb.  d.  k,  Akad.  d.  WisseiiBch.  in  Wiuu,  inath.-nat.  Kl.,  !>7. 

j;»o.Siriu8,2I:   128-132. 
Fhotography  { Astron oniical).    Sce.aUo,  Moon;  Nebul.i^. 

OiLL  (D. )    Note  on  some  invewtigations  of  ihu  accuracy  of  the  Paris  photographs. 

Oberj.,  II:  a'J2-296. 
vuH  GoTiiARIk  (K.)    UnivorsalcatnurafllrHiuiuiulHphotugraphie.    il.     Ztsobr.   t. 

Instrmkiid.,  8:  41-4G. 
.    Erfabmngen  aiif  dem  Gebiote  der  HiuiinelB-  iiud  S|>oktral-PbotOKrapliie. 

Sirins,  21:  100-104. 
Jessr  (O.)      Bestiiumiing  von   StoruschDnpiieububen   dnrcb    photograph isohe 

Anfiiahoien.    Astron.  Nochr.,  Ill);  153. 
[Rkvikw  of  aBtronomicikl  photography.  I      Edtub.   Rev,   14i>:  23-46    Alto:   Sid. 

Mess.,  7:  13»,  181. 
Fbotosraphy  < Stellar). 

OlI.L(D.)     [Progress  of  the  sontheru  phutographic  Durchmnsterang.]    Astron. 

Naohr.,  110:  257. 
HoLDRN  (E.  8.)    Stollar  photography.     4  p.     8vo  [n.  p.,  1888]. 

JUpr.from:  OverUnd  nioDtli, 
TON  KfiVKSLiGRTBY  (R.)     lavisible  «t»rs  of  perooptibjo  actinic  power.    HouUt 

Not.,  48;  114-116.  ,  . 
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Photosraphy  (Stellar)— Cuntiniieit. 

[BKPDRTufplioUigTttpbiaoomiDittee  Royal  Astronomieitl  Society.]    Month.  Ifut., 

48 :  361. 
EoBKiiTS  (I.)    Ad  iastruiueDt  for  tneasurJDg  (be poaitioui «Dd  magiiltndea ofiitan 
Oil  [ibatographs  auil  for  engraving  tbeiu  apoa  metal  platen  ...     il.    Month. 
Nol.,4D;  G-ia.        ■ 
Tkhkant  (J.  F.)    Nuto  oQ  the  deAuitiou  of  rsfleoiiiig  telescopes  and  on  tbe 

ituagea  of  bright  stars  on  pbotograpbiu  plates.    Muutb.  Not.,  4tj :  104. 
TOGBL  (H.  C.)      MltlboilUDgen  ttber  die  von  dem  natropliysikaliacheu  OUservo- 
turiuiu  zu  Potsdatii  ilbernoiiimencD  VoTuntereiichnntjen  tar  HeTstellnng  der 
pbutographischen  Hinimelskarte.    Astroo.  Nacbr.,  119:  1-6 
Pbotomoter. 

Ceraski  (W.)    PboIon>6tre  de  ZSIIner  &  deax  ocalaires.    Astron.  Nacbr.,  ISO; 

•Jl». 
Parki(diiht(H.  M.)    ObliteratioD  from  illuminatioD.    8)d.  Mesa.,  T:  337-343. 
Photometty.    Stt,  aho,  Astbroids. 

Don8T(— .)      Redncliou  der   von  Zullucr  photomotrisoh    beBtimniten   8t«rue. 

Astrou.  Nacbr.,  lid:  'i09-236. 
MoNCK  (W.  H.  S.)     [CompariaOD  of  the]  Harvanl  and  Oxford  photometry.    Sid. 

Hess.,?:  Vi. 
PiCKKHiNQ  (E.  C.)     Zone  observations  made  with  tbe  transit  wedge  photometer 
attached   to  thu  equatorial  of  15  inches  npertnro  .  .  .  16tt2--'86.     Aiiu.  Harv. 
Coll.  Obnry.   13:  2ll-aW  (v.  13,  pt.  8). 
Planets.     Sft,  alto.  Solar  System. 

[Mkwcomb  (S.)].    Noit  tables  of  tho  planets.     Kept.  Supt.  Am.  Naiit.  Almaimc, 

lde7:4. 
ltuaitR(~.)    Distaucea  moyennes  dea  planbles  an  noleil.    Compt.  Reuil.,  106: 

949. 
Zknohk  (C.  V.)     Periodsof  IbopUnols.    Obsry.,  11:  tJ7. 
Flaneta  (Orbits  of). 

LoiiNBTKlN  (T.)    Ueberdie  GIficbnngen  v.  Oppolier's  ziir Brstiiumung der belio- 
ccntrischen  l>istanzen  eines  Planeten,     AstroD.  Nacbr.,  119 :  843. 
Fleladea. 

MuccilifZ  (K.)    Konvelk'8   ntilmleiiaes   d^cnuvertee  &  I'aide  de  la  pbulOKrapbie 
lUns  les  Pl^iaikM.     Coiiipl.  Reud.,  tOC:  91U. 
Prague  Obaerratotj. 

Wkinkk  (I..)    Nvutr  ZeitbeittimiuiiDgHraamdL'rtjtcrnwartein  Prog.    SI ri as,  31; 
174,  wa. 
PreoeHlon. 

See  StaK' PLACES  (Reduction  of)- 
Proctor  (Sicbard  Anthony).    [IKIT-'Sa.] 

HoBLB  (W.)    [Obitaary  notice.]     OUsry.,  11 :  366-368.    Knowledge,  II :  265. 
[Portrait.] 
PromineuoeB  (Solar).     Stt,  alio,  UUN ;  Sum  (Statistics,  etc.). 

Riccb  (A.)    GranduH  pro  t  Libera  noes  aolajres  obsendea  &  Palermo  de  1881  A  IB87. 
...     il.     L'Aalron.,  7:  215,  854. 

.  14.  Deduction  des  ddoHnaiaona  moyennea 
du  catalogne  dee  ^loilcs  priucipaleB  ponr  I8(>.'>.0.  M6matro  ds  M.  Nyr^n.  Ob- 
servatiODs  faites  an  cercla  vertical  l't71-1875.      228  p.    41o.    St.  FiStersbourg, 

1888 (M. 26.40) 

SUPPLKHBNT  I  an\  observations  de  Ponllcova.      Beob.tcbtur.gen  der  Satnrns- 
trabanteo.     1  Abtliuiliiug.     138  p.  4ta.    St.  l'6terabourg,  1888 (H.  10.60) 

H.  Mis.  142 14 
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RefraoUon. 

Gruby(L.-J.)    Snr  nne  formu  gfoinStriqne  des  effete  de  1»  c6rraction  duia  le 

inoiiveinontdiurDO.     BnH.  astron.,  5:  91,  193. 
ScUAKBBUm  (J.  M.)    Noluou  aiiborliuetliod  for  cooiputiog  tbotrueiefrsctiuns. 

Astrou.Nacbr.,  IIH;  381. 
TuTTLB  <H.  P.)    Beuel'H  "log  11  "for  groat  elevutioaa.     Sid. Mesa., 7:  406. 
Royal  Astronomical  Society. 

Mkmoius  .  .  .     vol.4g,pt.  1.    237  p.     4^.     I^ondoD,  1888 (M.21) 

N«w  E>^n<;riU  csatRl(«ue  of  Dsbulm  anil  cluslen  oratnn.    By  J.  L.  E.  Drayiir. 

SatQia. 

Elgkh  (T.  G.)    PbyHical  obwrvutiont  of  Sataru  in  188^.     il.     Moutb.  Not.,  48: 

362-370. 

.     [ObaervatiouBofriiigsaml  belts.]    Ob»ry.,ll:  153. 

Rkkler  (J,  E.)    First  obsorvntioDs  uf  Saturti  witli  tbo  3(i-iuch  eqaatoml  of  tbe 

Lick  Observatory,     il.    8lil.  Moas.,  7;  71M«. 
Pebbotin  (J.)     Auueauxde  8:iliirne.     Compt.  Kuiid.,  106:  171C. 
TisKBr  (F.)     [Dessiuades  annuanx  et  des  baudoa.]     il.    OUsrj.,  11 :  195. 
.   Preiui 6 ros observations dd  Marsntdit SaCnniuraitosiiriibaorvatoiro  Lick.  ,  . 

(Ill  IdSd,  ut  TiSponsua  li  quelqnus  objtctiouH.     Ciirl  et  Terro,  9 :  '.nO-yi-O. 
TnooVBXXJT  (E.-L.)    Nouvellea  observiilioua  anr  1»  variabilir6  dca  anueaui  de 

SaturDC.    Compt.  Rend.,  lOG:  4ii4-lG7.    AUo,  Keiiriiit. 
Saturn  (Satellites  of). 

Hall  (A.)    MotioD  of  H.vpedon.    Astron.  Jour,  7;  164. 

Hill <0.  W.)    Motion  nf  llypiiriou  and  tliu  inssniif  Titan.    Astrau.  Jour.,  8 :  57-02. 

Ly.nn  (W.T.J    Discovury  of  Titan.    Obary.,  II:  338, 

Nkwcomii  (Situou).     Mntuul  ucCiou  of  tlio  satdlites  of  Saturu.    Astron.  Jour., 

«!  105. 
Ot;DEMA.\s(J.  A.  C.)    Retrogradationnf  (bcpliiTHMifSaturu's  ring  and  of  tboao  of 

bis  satellites  wbo<Mi  orbits  coincide  ivitb  thnt  pliini'.     Montli.  Not.,  49:  54-64. 
Struvk  (H.)     Beobaubtnngeu  dor  Sutnrus-tnibanlun.    Abtbeilmig  1.    lieubocb- 

toiigen aui  15.£u1IIkvu  Itefroctor.    1:12  p.    4to.    St.  Petursburg,  1888. . . (H.  10.60) 
Snpplemsiit  1  n»\  olMervalioiu  it  ruulkovn. 

BointUlatlon, 

CoLi!MAM(W.)    Jumping  Stan.    Obsry.,  II:  4:i4. 

iNKLUE.NCK  ilus  bourr.isiiucs  sur  la  itciiitillation  di-a   i!toi1oa,     Ciul    i:t   Terre,  9: 

489-194. 
MaW(W.H.)    Jumping  Hlnrs.     Obary.,  11 ;  401. 

MoNTIQKT  (C.)    Do  riuluuslt^  du  lu  tiuintillatiuu  di's  dtoilcs  daua  lea  diff^rentes 
parties  du  del.     liruxtlleH,  l!^8-'. 

Btpr.fTam:  Bull.  Ai;ad.  ruy.  <1u  Uulj,' ,  1.  a.,  10. 

AbMtr:  Adrou. NacUr.,  ISO:  Z23,    AUa.abilr.:  Cit-1  I't  Ti'rru,  »:  3S3-40I). 
Sbahlk  (A.)    Apparent  instability  of  atara  uuar  tbo  hucinua.     Aatrou.  Naohr., 

120:  103. 
Tbn.-^ant  (J,  F.)    Jumping  stars.     Obsry.,  11 :  433. 
Wrvbr(G.U.E.}    Stcruacbwaukuii.     Aatrou. Nuobr.,  U'J:  143. 
Bextant 

Co>iST<»CK  ((J, C.)    Acljuatmoutofasiixtaut.     Sid.Mesa.,  7:  129-132. 
Gruky(L.-J.)    Application  de  Toculaii-u  uadiral  i.  la  ddtorminutiuu  des  coa- 

Btaates  do  I'borizun  gyniaoopiqne,     Coiupt.  Kend.,  lOil :  7^7-729. 
SCHAKBEKLK  (J.  M.)    Adju.tttui'riii  of  tbe  sextant.     Sid.  Mfji.,7  :  tiS. 

.     Eccentricity  of  tbo  a.ixlant.     Aalron.  Naebr.,  IIM  :  3-^3. 

Slrlua. 

Mann(N.  M.)    System  of  Siriua.     Sid.  Moaa.,7:  -.i(i,94. 
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Bocl6t6  aatronomlqne  de  France. 

UUU-KTIN  lie  U  Hoci<St£  aalronomiqae  ile  Fniiice.     Premii>rt)  anti6«  ;  1M8T.     ViS  p. 

•jvo.     Paris,  ISiiii. 
Flamuarion  (C.)    Discoani  proiiouciSfk  lu  edaiicu  i-6n6tait!  aiiimtitle  ilu  4  iivril 
1888.     15  p.    «vo.     PutLB,  im<. 
Solar  sjratem. 

t'LAHMAiiiUN  (C.)     Lux  ct'iitroH  lie  eravit6.     il.     L'Astniii.,  7 :  :K1-M^. 
STiiSit  (O.)  MkIiuuh  of  thu  Hular  syaletu.     I'roc.  Am.  Asa.  Adv.  So.,  JT:   47-59. 
/IJwi,  K«priiit.    J»«i.:  Sciunce,ia:  89.    .Jiw,-  OUury.,  11:  aca-awi.    Jlao.abulr.: 
NqUimi,  39;  I(i;i. 
Spsotra  (Stellar). 

Clbkkb  (A.  M.)    8ojthcru  star  spectra,     Obsry.,  U :  429-432. 
DVN^R  on  sUre  nitb  aiiectrii  of  ClaBs  III.     Niitoro,  :17:  £t4,'260. 
KsPiN  (T.  E.)    Stars  witb  rumarkablu  Hi>ectr».     A«troii.  Niiulir.,  118:  257;  119: 
309. 

.     [Remarkable  ohaD go  iu  tbe  H|>ooti'iiiii  uf  R  Cy^^iil.}    Autron.  Nnchr.,  119: 

3t>5.     See,aUo:  Jbid.,  130:  41.   AUo:  AEtroii.  Jour.,  »:  91!.    AUo:  HoatU.Nut., 
49:  la. 
VoORi.(H.  C.)    Zwei  SMru  Siwctraltufutu.    [Mit  Text.]    100  x  70cm.    Wioii, 

\»S.-i (M.  10) 

SpeotroBoope. 

KrUbs  (H.)  Autonintisclios  Spuhtrosbop  lutt  festum  BeobnclituLii^runirobr.  il. 
Ztachr.f.  In»truiku<].,(i:  a8B-3»i, 

Bpectrum. 

JaN'HSBX  (J.)    Spectres  lie  l'oIy(;^DO.     Mum.soc.  npcttrscp.  itiil.,  17:  :tl. 

.    Spectru  tdliirtcjUKduDBlua  haatca  atatioDH.    L'Aatrvn.. 7 :  413-44G. 

Spaotmm  analyals. 

KuRLBAUM  (F.)  B«stimDiunK<ler  WcllunluDceeiuigeiFrauiiUorer'aubur.  Lioiea. 
9C  p.,  1  pi.     tjvi).     IJuiliii,  ld»7. 

Lanolby  (6,  P.)     Euiir(;y  auil  viaioD.    Am.  J.  Sc.,  iat>:  309-379. 
Spectmin  (Solar). 

D£taiu.k  (C.)    PliutoK^'apliie  da  spectre  solajrc  h  VtAAo  de  potits  inslruraeDta. 
il.     L'AatroD.,  7  r  26. 

Langlby  {S.  p.)  Tbe  invisible  solar  and  lunar  spcutram.  il.  Aiii.  J.  Sc,  136: 
397-410. 

Mexoarini  (0.)     Massimo il'  iiiteuaili  liiiiiinosii  dello  spoltru  solam.     Mow.  Soc. 
spetlrscp.  ilal.,  17  :  117-129. 
Star-cataloguea . 

AUWKKS  (A.)  Nciio  Reduction  der  Brodlcy'sofarn  BeobacblaDgen  aoB  den 
Jaliren  IT50  bis  1TG2.  3.  Blind  dnii  Sttrn catalog  llir  1755,  iiud  seine  Verglef- 
cbiing  mit  Deui'u  Itestimmungeii  eutbultend.  5-f352  \>.  4tu.  St.  Pctersbnrg, 
lfc88 (M.9.S0) 

Backlukd  (0.)  Ucber  dio  Hcrleitung  der  iai  S.  Bande  der  Obaervalion<i  de 
Poulkova  enthalteneii  Slern-C'ntslogi',  iiebst  einigen  UnteraiicbuDgou  ilber  den 
Pulkonacr  HcridjaDkrcis.     100  p.     4to.     St.  PeterBburg,  lS8d (M.2.80) 

Becker  (E.)  Reaultute  aiis  Beubacbtnngeti  ruu  S21  Bradloj'scbcu  Sternen 
am  grosaen  Berliner  Meridiaahreise.    Bvo.     Berlin,  l8Hd. 

DoWNiNd  (A.  M.  W.)  Poaitious  for  1750.0  and  proper  motions  of  154  staro  south 
uf— 29^  declination,  deduced  from  a,  revision  ofPonalky'^  reduction  of  tbe  star 
place<i  of  LncailVsAntronomiin  fiinilamenla.     Motitb.  Not., 48:  322-:i3:l. 

FliAN?.  (J.)    ZurBounerD«roLmUBteniiigbei2:l'',+S'.    Astroii. Naebr.,  120;  75, 
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Star-oatalognes — Co  n  ti  n  aed . 

Uakcusb  (A.)  AbUitDDg  det  SUrae  dea  FonduDeDlal-CataloKnij  tier  a«truuu- 
roiBcben  Geaellsubaft  ana  den  von  H.  Koniberg  in  dan  Jttbren  18I>9-16T3,  am 
gT68BereD  Meridian- iDBlramentedcr  Uerliu^r Stern wnrtu  uiigestellten  Beobach- 
tDDgen.    84  p.    4to.    Berlin,  ISbS. 

Bcob.-Brtab.  d.  k.  Stem*.  tiiBnillii,  "BttH. 
OKItTBL(K.)    Vergleicbnug  (IvT  in  den  "Grecnwicb  ObHurvatioua"  vun  1(^7  bia 

1684  entbalteneD  Bteniverze toll Di use  tnit  den  betdeu  Cainlogeii  der  ostronumi- 

■clieu  Oeaellscbaft     Aatrou.Nucbr.,  tl8:  ITT-iea 
Untersncbnngen  tiber  die  ana  BeobactatnnReu  an  den  Pariser  Mcridianiustrii- 

munten  abgeleitoten  Stfiropoaitiooen.     AstroQ.  Nacbr.,  IIIP:  l'J4. 
8truvr(0.)    [I>ecUDatiouoDtudeuiCatnloRevou3S42Sl«rueu.]   Astran. Nacbr., 

119:  81. 
atar-obaita. 

Klbin   (H.  J.)     Stern-Atlaa  enlbaltend    sutnmtlicbn  Steme  del    1-6.5    Oruavo 

EwiacbeD  dem  Nordpol  iind  34  Ura<1  aildliuber  Dcvliuation.    8  +  71  p.    18  ninpa. 

4to.    LeipEig,  18e« (M.  lO) 

Star  atlM,  coutaining  maps  of  all  tbu  stura  from  1  toG.!>  oiagniluile  between 

the  north  pole  and  :t4<^  avntb  declination,  and  of  all  nobiitio  and  star  c)net(ini  in 

the  aame  region  which  are  vlaible  in  tdescopfa  o(  nioderuto  pnwen.     With  ex- 
planatory text ..  .    Traualalod  .  .  .  by  K.  McClure.    72  p.,  IB  pi.    4lu.    Londou 

and  Leipaio,  1888. 
HsMKK  <J.)    Stcrn-Atlaa  nir  Himuielabeobaabtnng.     11  + 175p.il-    Hap.     St. 

Petersburg,  1888 (M.IO) 

SctlilNrELD  (E.)    FehlerverEuicbuiaa  Eiir  zweiteu  Serio  del'  Bouoer  Slerukarten. 

AalroD. Nacbr.,  119:  31. 
Star-olnatera. 

Clerkk  (A.  H.)    Olobnlar  etoi-cl  list  era.    Nature,  38 :  3C5. 

Irregular  atar-clnstera.     Nature,  3!);  13.     Ste  alio.  Ibid.,  CI. 

Star-placaa  (Reduction  of). 

BoquBT  (F.)     Noto  eur  la  ddtermi  nation  gtoniitrinno  dea  position  a  appar«nt«a 

dits^toilea  circnmpolairoa.     Bnll.  Astroa,,  5:  lit?. 

Application  de  In  mahodu  ilc  Gaillot.     /Aid.,  5:  333-^37. 

FaBRITIUS  (W.)    Burlecalciil  dealieux  apparentades^totlea.    /6jrf.,  5:  1»?-I9:<. 
FOUK  (F.)      8nr  riucorrac Hon   liea  forniiiles  proims^eit  par  Fabriliiia  ponr  la 

ri!duction  descircnmpolairea.     Jbid.,  b:  47-50. 
.Sur  lea  forninles  do  M.  Fnbritiua.    UiSpliqae  anz  notog  de  MM.  annnesaial  ct 

non.     Ibid.,  5:  185,  384. 

Traitd  des  rdductiona  atollaire?.    Faaciculo  1.     Brusollca,  1888 .(M.  22) 

Krpr.Mn:  BulL  Aud.RoT.d.  Uel;..  IBBS. 
GONNKOSiAT  (P.)     Calcnl  dea  positinna  apparentea  dea  i!U)itea  ctrcnnipolaircH : 

U^tbo<)ede  M.  Fubritlua.     Bull.  Aatron.,  r>:  135-145. 
Hbrz  (N.)    Snr  lit  r^I  action  des  citcumpolairea  d'aprra  lea  fonniilea  de  Fabriline. 

Jitrf.,5:  145-147. 
Savford  (T.  H.)     Reduction  of  alar-placosby  Bohueuberger'a  metbod.    Aatron. 

K»chr.,  119:  21-28. 
Noto  concerning  Fabritiiia'a  method  of  reducing  from  one  oquiuoi  to  aautber. 

ibia.,  11!) :  ea. 

8ci]ULiK>T(L.)    Snr  lea  forniulea  du  M.  Fabritiaa.     Bull.  Aatron.,  5:  26\-2S3. 
StuB  (Distribittiou  of). 

MoKCR  (W.  H.  S.)    Note  on  tbe  distribution  of  tbo  stun.     Bid.  Hess.,  7 :  20^25, 
r.'(-77,  105,  23C. 
Btan  (Motion  of)  in  tbe  lino  ofaigbt. 

Spectkoscopic  reatilt«  for  tlie  moliunn  of  atnra  in  tlm  line  of  sigbt,  uUtain<-d  at 
.  .  .  GreenwU'h  .  .  .     1887.    Muntb.  Not.,  48:  UiUiaa. 
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Stars  (Motion  of )  in  tlin  liiioof  Hifrht— Cuutiniied. 

VoGRL  (U.C)     llusliiiimiin';  AtsT  Bewogiiug  von  Stem«n  im  Visioiiaradiiu.     Aa- 

tron.  Niiohr.,  Ill*:  97. 
Bestltniniiug  dor  Bawegung  von  Sternen  im  TiiioDerodiua  ilurcli  Bpeetro- 

fpvphitiche  Bcoliochtuug.     MBiu.Soc.spsUnicp.  itai.,  17:  J3. 
Son.    5«,  dfao.  ConoNA ;  PiioMiXBNciii ;  Spbctiium;  Sun  (DiameteroO.  ete. 

l'LAHMARioK<C.}  LesgraiiileHmanirotitatioiiHdul'activit^Mlairc.    il.    L'Astron., 

7:  121-133. 

IJiie  ann^  de  I'hiatoire  du  ooleil.     II.     L'ABtion.,  7:  901-S13. 

Fritz  (II.)    Beitriige  tnt  Beziebuag  irdiacher  Eracbeiouogeii  iiir  SonneDthiitig- 

kfit.     Sinus,  21 :  206-'JIO,  217-222,  24r>-346. 
Sci1ULZ(J.F.H.)    ZiirSounenphyitik.     II.     1  pi.    AHtroD.  Nachr.,  119:  225-343. 
SkarlbCA.)    Atmuapberic  ecoDOwyof  aohir  radlMiou.    Proc.  Am.  Acad.  Arts  and 

Sc,  26-29.     AUo,  Reprint. 
SnD  (Dinnietcr  ot). 

Wkllm^n  (V.)    Eiofliigs  dor  Blenilgtiiier  bei  Beobachtaagen  dea  SoDoendaTch- 

iiiosbun.     Astrou. Nacbr.,  IID:  241. 
Son  (Rotation  of). 

Ckkw  (H.)     Period  of  the  rotation  of  the  son  as  determiaed  1>7  ttao  HpectrOHcopa. 

Am.  J.So.,  135:  151-159. 
WiLSIN'i  (J.)    AUleitUDg  der  Rotatinnsbewngnagder  Sonne  ana  PooitionsbMtim* 

mtiugen  von  Faokeln.    Aatrun. Nacbr.,  119:  311-316. 
ann  (Statistics  of  fiicnlie,  proiuiuencee,  and  spots). 

Flahmadion  (C.)     Fluclualious  de  I'actfviliS  solairo  dopnix  lo  dernier  niaximnm 

de  ltJ:U-'8)  jiisqu'aa  delii  dii  dernier  minimum.     Taches  faciilon,  iSmptlons  et 

inagnitlisme  terr«8tre.     il.     L'Astron., 7:  41-.^3. 
Spoerbr  (A.)    Vorscbiedonbuit  dcr  HSiingkeit  dor  Sonneufleoken  aaf  der  nord- 

liclicn  nail  sllitlicben  Hnlbkugel  in  dun  Jabr(>n  188Gnnd  1887.    Aatron.  Nachr., 

118:  307. 
Tbtrns  (O.)    Soiiuoudecke  im  Jabro  1M:*7  Dach  den  Beobacbtungen  zaO'Dyalla. 

Astroii.  Nachr.,  119:  207. 
W<iLl'(R.)    Soiinon-Statistikdes  JahresltfdT.     Astron.  Nacbr.,  118:  307. 
Bnn-apoU. 

IIOB8I  (B.)    Le  mncobio  solari;  cause  od  olfetti.     Sni  terremotl  nvveoDti  efntari 

comedaprediEioiiidcll'antoro.   3.ed.,enl.   lIRp.  16ino.   Geneva.  1888. (H.  1.50) 
FArR(H.)    Rcmarqnee  sor  udo  objection  de  M.  KhandrikolDl  la  th^urje  des  toobsH 

ct  des  protilb^mucos  solairex.     Compt.  Rejid.,  inr>:  399-IO:i. 

Tncbes  ot  protnbd ranees  solairl^s.     L'Astron,,  7 :  8if-93. 

Tables  (  Logan  tfauic). 

NbllCA.M.)   FU  nfBl«  II  ign  Logarithm  en  .  .  .  6.ed.    19+I04p.   8vo.   Darmstadt, 

1868 {M.L80) 

Taaobkent  Observatory. 

PoMERAtnzBFr  (U.)    Latitude  de  robsorvaloire  dn  Tacbkeot.     Astron.  Naohr., 

119:  317. 
lUixoiU  of  the  Tucbkcnt  lUtroDOniiiial  nwl  pliynical  obMmliirj,    PabllcatlOD  11,]    IH 

Telegrams  (Astronomical),     Stt  Cock  (Astronomical). 
Telesoopea.    See,  aUo,  Bquatorials;  MiitftORs;  Objhctites. 

Crobslby  (E.)    Improved  centering  tnbe  for  ruflucting  telescopes.    Month.  Not., 

48:  280. 
OR[;iid(H.)    Oood  astronomical  telescopes.     Sid.  Mess.,  7:  106,259. 
HARKNiisa  (W.)     Visibility  of  objectH  lut  conditioned  by  tbeir  maRnitnde  and 
brightness  with  applications  to  tlie  tlieory  of  telescopes.     Abitr.:  ProcAtn. 
Assn.  Adv.  Sc.,  36:  64. 
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Teleaoopes— Co  1 1 1  i  u  ued . 

SmitiKK.!..)    Telfwopos  of  Hhurt  focal  tongtU.     Sid.  Mpbh.,  7:  a93-39C,  aCO. 
Tknnant  (J.  F.)    Note  on   the  defluJlioa  of  refieotiog  toleacopoo,  mid   ou  the 

iiuai>«H of  bright  atari  on  photograpbio  pIntM.     Month.  Not.,  46:  104. 
Toi>D(D.  P.)    American  telescopes.     4  p.    4to.     [Philadotpkial  16^8.] 
Sepr,/mn:  Encyc.  Brit.  Amor.  ReprlnL    Va1.23.  AppsndlE.p.BJ!-in6. 

T«mple  Obaenratory. 

Seadrokr(0.  M.)     Report...     188H.    3  p.     Bvo.     [n.p.,  n.d.) 
Three  bodies  (Problnm  of). 

CiiAKLiEtt  (C.  V.  L.)     Uober  cine  rait  dom  Problem  der  drei  Korper  verwandt« 

Anfgabe.     18  p.     4to.     St.  Petarabiirg,  Xfm (M.  O.riO. 

Harzbr  (P.)    Argaineiitu  di»i  Problenm  dor  n   KGrper.     Antron.   Nacbr.,  120: 
193-218. 
Time  (Del«ruiination  of). 

)tiOBLOW(t'.  II.)    Compntation  of  clock  corrections.     Sid.  Mess., 7;  97-100. 
Time  (Staudar<I). 

BouquuTDK LA UitTB  ( J.-J.-A.)    Note snr I'adoption d'one bonre l^galeeii  Franco. 

Coinpt.  Eeiid.,  107  :  42D. 
Fokbl(F.-A.)    L'nniHcatioDdel'bearniVbenreoatioiiale.    L'Astron.,?:  Xi7-3X{. 
Laussedat  (A.)     L'bt'Ure  iiationale.     L'Astran.,  7 :  4M-457. 
Transit  Instnunent. 

BiOELOW  (F.  H.)    All  automatic  traoait  iustrnment.    il.    Sid.  Hoas.,  7 :  305-309. 
UioouitUAH  (Q.)    Disposition (| a i  permettrait  I'einploidepaisaantaobjactifa  dans 

lOB  observntioua  mdridiennei.     Compt.  Rend.,  10r>:  mn. 
Drvaux  (— .)     RcchercbM  snr  la  formo  des  tonrilloDe  d'nne  Innetts  m^ridienne. 

Bull,  oatron.,  &:  Sm-'S^i. 
F&KSTBR(W.)    Thourlo  des  Darcbgangs-lDStminontoB.    Inhit:  Stndiea  zar  As- 

trometrie,  riO-114. 
Gbrlmcydrn  (H.)    CoUimatiou  dee  hmottes  brindes.    Aatron.  Nacbr.,  119:  15li 

Gruby  (L.-J,)  Nonvel  ocnlafre  poor  les  observations  mdridiennea.  Coinpt. 
Rend.,  IOC:  fiWi-MT. 

EtiPSOLD  (J.)    DuTcbganga-lDstrumoat  mit  Ubrbewognog.    Astroo.  Nacbr.,  IIS: 
305. 
Tranatt  obeerrations. 

OoNes!iiAT  ( t'.)  Qoelqaes  erreurs  aObctant  loa  observations  do  paasagea.  Compt. 
Rend.,  107:  647-COO. 

RaybtCG.)    Rechorchas  snr  les  erreara  accidontellea  des  observationa  di>  pos- 
Hageadanala  uitilhode  do  I'tcil  et  de  I'oreille.    Conipt.  Rend.,  106:  17I3-171G. 
United  States  Naval  Obaerratory. 

CiRCL'LAR  relating  to  thtt  canntniction  of  a  now  naval  observatory.  44  p.  13mo. 
VVoabingtoD,  1888. 

Estimate  for  tbe  pnrcboac  of  iibolograpbio  telesco|ie  ood  pointers,  and  con- 
struction of  buildings  for  same,  for  the  proposi^il  intomational  project  of 
charting  the  sky.  4  p.  dvo.  [Washington,  1888.]  aotb  Congr.,  2d  sesa., 
IIouHKof  Rop.  ICx.  Doc.  4r>. 

Report  of  tho  Superintondeut  .  .  .    Jgno  30,  ItW.    34  p.     Bvo.     Washington, 

Ir^SS. 

Urania. 

IIJIANIA— Vojksakatlemic  dor  Nntnr\vissenBcbaften  in  Berlin.     Sirins,  21 :  M-88. 
Variable  stars. 

CilAN-iii.Ru  <S.  C.)     Piiriod  of  Algol.     AHtron.  Jon?.,  7:  Ifir.,  177. 

.    On  tho  obBsrvatiou  of  tbe  variables  of  the  Al);ol  Ly|H). 

.    New  variablo  of  long  period.     tbid.,H:  24. 
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VariaU*  ataca— Contiiiuixl. 

.     Epbenicris  of  varinbles  of  the  Algol  type.     Ibid.,  8 ;  40. 

,     Catalogue  of  variaWe^tarB.     14  ji.  4to  Lynu,  ISriti.     Hepr.from:  AatroD. 

Jonr.,  8  :  81-%  (Noa.  179-160). 
.    Obaerviitiou  of  the  faiuter  miaiina  of  the  teleacopic  variables.     Aatron. 

Jour.,  8:  114-117. 

.    Some  remarkable  aQODialtea  ii)  tbe  period  of  Y  Cygiii.    Ibid.,fi;  130. 

,    ColotBof  the  variable  stare.    Ibid.,  S:  137-140. 

Clkrkb  (A.  M.)     Varijilile  donbtu-stara.     Obary.,  11 ;  1E8. 

EspiN  (T.  E.)     [Discovery  of  variaUilityof  DM.  +40°,  2694,  IS"  4a™4:C;  +40° 

15'.9  !l8jr>)  19*1,  Apr.  6.]     Aatroii.  Nachr.,  U9:  3a, 

.     [Nem  star  ill  Cygnufl.]    Ibid.,  UO:  Vi7. 

.    Variable  star  near  20  Cyeui.     Jiid..  119:  307. 

LocKVER  (J.  H.)     MasiuiQui  of  Mira  Culi  [au(t  its  spectrum].    Nature,  3B:  621. 

Set,  aUo:  Compt.  Reud..  107:  832. 
OuDBMANS  (J.  A.  C.)    Kfli|iiOBt  to  observers  of  variable  stars.    Moiitb.  Not.,  48: 

Pi.AaSMAjiN  (J.)  Bcobachtiingeii  vcriiaderUcber  Sterne  angestellt  in  don  Jabreo 
leSl-l^HS.  MiC  Erliiuteinngeu  und  Notizeu  ilber  dio  llelligkeil  der  Plaaeten 
Veuiis  iiud  Uranua  uud  anderor  Sterne.    44  p.    8vo.    MiiiiHter,  1888 (M.  ») 

BeiUite.  turn  Jabrub.  d.  idath.-pta>s..choiD.  Sect,  ct,  westral.  PraTiuiiilvor.  r.  WlHonacb, 
und  Eniiat,  Miiuilvr,  1888. 

Safamk  (A,)    Zirei  ueuo  veriioderliche  Sterne  in  den  Stemltildern  Cetns  und 

Sagittarius.     Astroii.  Nacbr.,  119:  109. 
.    Licbtnecbsel  einer  Anzabl  -vou  Steroen  aus  tier  Bonner  DDrobransterang 

UBd  aus  (leii  Kiitalogen  rotlior  Slerno  von  Schjellernp  und  Bitiningham.     Ifi  p. 

8vo.     Pnig,  1887 (M.  1.90) 

Sawyer  (E.  F.)    [Observations  and  period  of  UCeti.]    Astron.  Jonm  ,7:  185. 

.     [Observations  and  perloil  of  T  Vulpecul*].     Ibid.,  8:  5, 

.     DeKuitive  discussion  of  obiicrvations  of  U  Ophinchi.     Ibid.,  8;  70. 

.    Observations  of  some  suspected  variable  stars.     Ibid.,  H:  1SI-IS5. 

Elokr(T.  O.)    Viaibility  of  tbe  uuilliiminated  part  of  Venus.    Obsry.,  11:  198. 
hYSS  {W.  T.)     Visibility  of  tbe  unilliiniinated  part  of  Venus.     lUd.,  11;  155. 
Vaaus  (Transit  of). 

Harksess  <W.)     Vahio  of  tbe  solar  parallax  dedocible  from  tbe  American  plio- 
toj^raphs  of  the  latit  transit  of  Venns.     Astron.  Jour.,  8:  108. 
Vlanna  Observatory. 

Annalen  ...     6.  Ud.  Jabrs-,  1A%.     3+160  p.  4^  Wlen,  18SP. 
Watson  (James Crais.)    [lKlH-'80.] 

ir  of  James  Craig  Watson.    [Portr.]   Sid. 

Vllliama  Collage  Obaervatoiy. 

Saffokd  (T.  H.)    Com meni oration 
tbe  Hopkins  Observatory.     32  p. 
7:  430. 
Wolalngham  Obaervatory. 

EsPiN(T.  E.)     [.Sill!  of  new  observatory!.     Astron.  Nachr.,  120:  191. 
Tale  College  Obaerratory. 

Report  for  the  year  iet^-'d8  ...   IC  p.    8vo.    [New  Haven,  1883.] 
Zodiacal  Usbt 

Barnard(E,E.)    Observations  of  tbozoiii-icalcoiiiitergloiv.   [ie.-!3-'87.]   Astron. 

Jour.,  7:  186. 
SUBRMAN  (O.  T.)     [Coc 
Nature,  ;t8 :  59ri ;  W:  1 
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BaXKNDKU.  (.Tohkph)  ;  li.  at  Klniicliester,  IHIS;  <i.  ut  Birkiliil«,  S<int1iporl,  Octnher 
7,  1087,  wt.  Ti. 

Caprun  (John  Rand)  ;  U.  at  London,  Febroar;  19,  1829 ;  d.  at  Guildoirn,  Gaildford, 
November  12,  Itet,  iet,5!). 

Clark  (Alvan)  ;  b.  at  AaliSeld,  MasMchnaetta,  March  B,  18U4 ;  d.  at  Cambridgeport, 
AngQitSa,  19ct7,  iet.S3. 

Enoblmann  (Fbiedrich  Wilhblm  Rudolf)  ;  b.  at  Lnipzig,  June  1,  1841 ;  d.  at 
Leipzig,  Marcb  28,  1686,  ast.  47. 

FbdOREKKO  (Iwan)  ;  b.  at  Charkow,  Febraar;  G,  1827;  d.  at  Charkow,  December 
86,  1888,  ffit.ti2. 

FELL^KER(SiRaMUNi>);  b.ISIG;  d.  September  5,  1887,  ut.?]. 

Orubbr  (Ltlswro) ;  b.  at  FUnrkirchen,  Ha;  19,  1851 ;  d.  at  Budapest,  Janaary  S5, 
1888,  a>t.  37. 

HorzRADBR  Ll[nAIR(Jl!AN--CBARLE9l;  b.atMonsfHninaiit),  October  7, 1820;  d.at 
Brniellos,  .Tnly  12,  1888.  at.  C8. 

Jbdrzejewicz(J.J.);  b. in  Wunichau,  1835 ;  d.at  Plonsk, December 31,  18B7,  ict. 52. 

KiRCHHOPF  (GusTAV  RoDRRT) ;  b.  at  KunigBberg.  March  12,  1824 ;  d.  at  UerllD,  Octo- 
ber 17,  1887,  wt.  63. 

LuTHRR  (Edward)  ;  b.  at  Hambarg.  Pebmory  24,  1816 ;  d.  n(  Ronigsberg,  October 
17,  1887,  (Bt.  71. 

Proctor  (Richard  Anthomt)  ;  b.  at  CIieiHGa,  March  23,  1837 ;  <I.  at  New  York,  Sep- 
tember 12,  1888,  let.  51. 

SCHJELLBRUP  (Hans  Carl  Frkdrrik  Christian)  ;  b.  at  Odense,  Febroary  B,  1827 ; 
d.  at  Copenhageo,  November  13,  1887,  let.  GO. 

Tkmpel  (GuflLiBLHo  Ernesto)  ;  b.  at  Nieder-Cnneradorf,  Docoraber  4,  13SI ;  d.  at 
Florence,  Maiab  16,  1888,  let.tiG. 

Thollon(L.);  b.  1827;  d.at  Nice,  April  8,  1837,  let.SO. 
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GEOLOGY  FOR  18S7  AND  1888. 


By  W  J  McGeb,  Geologifl,  U.  S.  Geological  Siirrej. 


IMTEODUCTOBY  MOTE. 

At  its  birtb  eacli  braocti  of  scieDce  is  fostered  and  promoted  by  individ- 
nal  effort,  aud  its  early  hiittory  is  an  accouut  ot'iiidividaals ;  in  tbeyoiitli 
of  n  vigorous  braDcb  of  science  it  is  cultivated  and  developed  not  ODly 
by  individual  effort,  but  by  groups  of  men  and  deflnitely  organized  sci- 
entific and  edacational  institutions,  and  its  history  is  an  account  of 
individaals,  of  institutions,  and  of  its  own  first  fruits ;  when  a  braucli  of 
science  approaches  maturity  it  is  farther  promoted  and  applied,  »ud 
its  induence  generally  diffused,  chiefly  by  groups  of  individuals  organ- 
ized as  institutions  of  learning  and  research,  and  its  history  is  au  ac- 
count of  institutions  rather  than  individuals  and  of  its  results  in  the 
promotion  of  human  welfare ;  and  there  is  a  final  stage  in  tbe  history 
of  the  development  of  a  branch  of  science  in  whicfa  the  previously 
technical  knowledge  becomes  generally  diffuseil  among  and  applied  by 
certaiu  classes  or  all  classes  of  men,  in  which  it  gradually  passes  from 
tbe  domain  of  pure  science  into  that  of  the  arts,  and  in  which  its  his- 
tory is  an  account  of  the  |>eople  and  of  the  material  progress  of  aeouu- 
try  or  of  the  civilized  world.  Sncb  has  been  the  course  of  development 
in  different  branches  of  science;  and  such  is  the  coarse  pursued  through 
one  or  more  stages  in  those  branches  of  science  not  yet  completely  de- 
veloped, 

Geology  is  one  of  the  younger  and  at  the  same  time  one  of  tbe  more 
vigorous  branches  of  the  tree  of  knowledge;  and  so  rapidly  has  it  de- 
veloped, that  within  the  memory  of  men  yet  living,  it  has  passed  from 
the  infantile  stage  represented  by  individual  effort  to  the  adolescent 
stage  represented  by  combination  of  effort  among  definitely  organized 
institutions.  Its  problems  are  of  such  magnitude  and  such  profound 
importance  to  the  people  at  large  that  the  states,  as  well  as  the  learned 
institutions  of  the  civilized  world,  have  joined  in  the  effort  to  solve  them 
sod  render  their  resnlts  available.  Geologic  surveys  are  carried  on  in 
tbe  states  of  this  and  some  other  countries ;  the  general  governments 
in  this  and  other  countries  maintain  bureaus  of  geologic  information ; 
many  scientific  societies  ba>'e  geologic  sections  and  departments,  and 
aome  such  iustitntions  are  entirely  devoted  to  tbe  promotion  of  geol- 
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ogy;  and  in;iiiy  of  tlie  educational  institutions  have  departmeotB  in 
wbich  tlm  scieuce  of  geology  is  tnugbt  uot  only  from  text-books,  liut 
tbrougli  original  investigation,  whereby  tbe  science  is  extended  and  ita 
field  eularged.  So,  while  the  results  of  individual  effort  ore  of  inesti- 
mable value  to  tbe  growing  science  of  geology,  and  while  any  account 
of  the  science  must  deal  primarily  with  the  coutributions  of  individuaU, 
it  would  seem  desirable  to  preface  even  a  short  chapter  in  the  history 
of  progress  L)y  some  notice  of  the  institutions  to  which,  iu  coojuuction 
with  the  individual  workers,  that  progress  is  due;  and  accordingly  the 
following  descriptive  list  of  the  principal  American  institutions  now 
promoting  geologic  science  is  prefixed  tQ  the  account  of  actual  progress 
during  recent  years,  and  particularly  the  biennial  period  1887, 1888. 
The  sources  of  informaciou  concerning  these  iustitutions  are  diverse, 
widely  scattered,  and  not  easily  accessible,  and  accordingly  the  list  may 
not  be  exhaustive. 

All  necessity  for  incorporating  in  this  reconl  lists  of  the  individuals 
by  wbicb  geology  has  been  promoted  during  tlie  biennial  period  and  of 
the  publications  containing  tbe  contributions  is  obviated  by  acontempo- 
raaeoua  publication.  Mr.  K.  H.Barton  is  now  preparing  a  bibliography 
of  American  geology  for  the  same  period,  which  will  shortly  bu  pub- 
lished by  the  U.  S,  Geological  Survey. 

INSTITUTIONS  rilOMOTING  GEOIOC,  Y. 

GEOLOGIC   SURVEYS. 

The  Federal  Government. — The  U.  S.  Geological  Survey  was  organized 
several  years  ago  to  preparc^  a  geologic  map  of  the  United  States,  and 
by  implication  to  prosecnte  such  investigations  as  are  essential  to  the 
nccomplisbmeut  of  that  task.  It  is  indicative  of  the  recognized  impor- 
tance of  geology  that  during  recent  years  geographic  exploration  and 
study  have,  iu  this  country  at  least,  been  carried  on  largely  as  a  means 
to  geologic  investigation.  The  western  States  and  Territories  were  in 
great  part  explored  by  geographers  and  engineers  for  geologic  pur- 
iwses;  in  many  of  the  States  it  was  found  necessary  to  make  geographic 
and  topographic  surveys  before  the  geologic  investigations  could  be 
completed  and  their  results  made  available  to  citizens ;  and  the  dearth 
of  maps  of  the  country  at  large  is  such,  that  a  large  part  of  tbe  energies 
of  tlie  national  geologic  institution  are  expanded  in  preliminary  geo- 
graphic surveys.  So  tbe  scientiflccorpsof  tbe  U.  S.  Geological  Survey, 
which  includes  about  forty  geologists  and  assistants,  about  fifteen  pal- 
eontologists and  assistants,  and  seven  chemists  and  physicists  with 
their  assistants,  comprises  also  about  eighty  geographers  and  topog- 
raphers with  their  assistants ;  and  there  is  in  addition  an  execotivo  and 
office  force  of  about  seventy-five  persons.  Hon.  J.  W.  Powell  is  the 
Director.  Daring  the  biennial  period  Just  closed  the  institution  has 
published  two  royal  octavo  annual  reports,  three  quarto  monographs 
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(two  acoompanied  by  folio  atlasea],  flftecn  or  sixteen  octavo  bulletins 
(or  moiiognipb.s  uimiii  minor  RiibjectR),  aiitl  two  octavo  volumes  reiatiug 
to  the  mineral  resonrves  of  the  country. 

The  U.  S.  Coast  and  Geodetic  Survey  was  organized  many  years 
since,  for  the  parpose  of  accunitely  surveyiDf;  the  coast  line  and  har- 
bors of  the  conntry  and  ascertiiiuiag  and  recording  their  changes,  and 
for  the  pnrpose  also  of  conuectiiig  the  coastH  by  transcontiueutal  sys- 
tems of  tri angulation,  and  so  determining  the  elements  of  the  geoid  re- 
lating to  our  domain.  The  surveys  and  maps  of  this  institution  are 
immediately  available  as  a  basis  for  geologic  investigations  over  the 
areas  wbich  tbey  cover ;  and,  moreover,  the  topographic  and  hydro- 
graphic  configuration  of  the  coasts  and  harbors  represents  a  condition 
in  the  geologic  evolution  of  the  American  continent,  and  so  the  inves- 
tigations of  the  institution  are  iu  another  way  available  to  the  geolo- 
gist. Important  contributions  to  geology  annually  result  from  the  work 
of  the  Coast  and  Geodetic  Survey. 

The  U.  8.  Signal  Office  is  maintained  for  nieteorologic  observation 
and  prognostication,  and  observations  are  regularly  made  and  recorded 
over  nearly  all  parts  of  the  country,  ^ow,  climate  (including  the  fall 
of  rain  and  the  action  of  resulting  rivers  npon  the  surface  of  the  earth) 
is  the  roost  potent  agency  in  geology ;  and  so  flie  results  of  the  Signal 
Office  are  immediately  available  to  the  geologist,  and  some  of  the 
notable  contributions  made  to  geological  science  during  the  biennial 
period  just  closed  have  resulted  indirectly  from  the  operations  of  this 
bureau. 

The  Corps  of  Engineers  of  the  U,  S.  Army  is  engaged  in  different  lines 
of, investigation,  some  of  which  bear  upon  the  action  of  rivers,  the  rel- 
ative -^)Osltioo  of  land  and  sea,  and  other  geologic  agencies  and  con- 
ditions; and  this  Federal  institution  must  accordingly  be  enumerated 
among  those  whose  operations  annually  result  in  geologic  progress. 

Canada. — Second  only  to  the  U,  S.  Geological  Survey  in  the  magni- 
tude and  geographic  extent  of  its  operations  is  the  Geological  Survey 
of  Canada,  which,  under  the  directorship  of  Dr.  A.  R.  C.  Sulwyn,  has 
been  energetically  prosecuted  in  various  parts  of  the  British  dominion 
on  the  American  continent  during  the  past  two  years.  The  Canadiau 
survey  to-day  occupies  very  much  the  position  occupied  by  the  several 
geologic  and  geographic  surveys  of  tho  Federal  Government  during  the 
last  generation,  wben  an  important  function  of  the  geologist  was  geo- 
graphic exploration :  to-day  the  Canadian  geologist  is  (except  when 
employed  in  the  relatively  small  portion  of  tho  Dominion  now  thickly 
populated)  preeminently  an  explorer;  hisjounieys  carry  him  over  un- 
known or  little  known  tracts  in  the  broad  Saskatchewan  plains,  the 
extended  Hudson  Bay  region,  and  the  inhospitable  foot-hills  and  river 
valleys  of  the  northern  Rocky  Mountains ;  before  he  can  satisfactorily 
represent  the  results  of  his  studies  or  even  complete  his  field-work  it  is 
necessary  for  him  to  map  the  tracts  surveyed ;  and  even  in  the  more 
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popiiloiin  portions  of  tlie  DomiiiioTi  mnp.s  liave  to  be  cott)|>ili!d  or  con- 
structeil  from  ori};iiial  surveys  in  order  that  the  reHiilts  of  tlie  work  may 
be  i)ro|)<>rl;  set  fortU.  In  Canada  as  iu  America  the  needs  of  the  geol- 
ogist stimulates  geograjtbic  researcli;  and  in  Canada  as  in  America, 
too,  geography  is  practically  reduced  to  a  snbordinate  part  of  the  broad 
science  of  geology,  and  the  derived  cigniScation  of  the  terms  is  the  tme 
one.  The  corps  of  the  geological  survey  of  Canada  inclndes,  in  addi- 
tion to  the  director,  ten  geologists  and  about  the  same  number  of  assist- 
ants (who  are  employed  chiefly  in  topographic  work) ;  two  paleontolo- 
gists and  a  paleontologic  artist;  three  cbemista  and  litliologists ;  a 
topographer  with  two  assistants;  a  librarian;  and  an  accounling  and 
office  force.  The  principal  publications  of  the  survey  appear  in  the 
form  of  anunal  reports,  sometimes  accompanied  by  portfolios  or  atlases 
of  maps.  During  the  biennial  period  just  close<l  two  annual  reporU 
have  api>eared. 

Alabama. — Geologic  surveys  have  been  maintained  for  some  years  in 
this  State ;  and  Dr.  Eugene  A.  Smith,  the  State  geologist, bas,  with  one 
or  more  assistants,  been  employed  during  Ibe  period  1887-88  in  both 
scientific  and  economic  investigations  in  geology.  One  octavo  report 
of  671  pages  bas  been  pubbsbed  during  the  period,  and  a  more  vola- 
mtnous  publication  is  in  press. 

Arkanxag. — Early  in  1887  a  geologic  survey  was  instituted  in  this 
State,  with  Prof.  John  0.  Branner  as  Stat«  geologist;  provision  being 
made  for  two  or  wore  atisistants.  The  work  of  the  survey  bas  been 
pushed  forward  rapidly,  with  the  co-operation  of  the  U.  S.  Geological 
Survey  in  certain  tines  of  study ;  and  preliminary  reports  and  one  vol- 
ume of  the  more  elaborate  annual  report  have  lieen  published.  The  lat- 
ter is  of  special  interest,  since  it  settles  definitely  certain  qnestiods  con- 
cerning aregion  reported  to  be  rich  in  precious  metals  which  had  long 
agitated  the  citizens  of  the  State,  and  indeed  led  to  the  establishment 
of  the  Burvey. 

California. — Although  this  State  does  not  now  maintain  a  geologic 
survey  under  that  name,  there  are  two  State  institutions  engaged  in 
work  which  is  partly  geologic.  The  first  is  the  State  mining  bureau, 
now  in  charge  of  William  Irelau,  jr..  State  mineralogist,  which  issneA 
annual  reports  (that  for  1887  containing  315  and  that  for  1888  948 
pages  octavo);  and  the  second  is  the  State  engineering  department, 
in  charge  of  Wm.  Ilam.'  Hall,  with  a  corps  of  assistants.  The  work  of 
the  department  relates  largely  to  irrigation  and  to  the  regimen  and  con- 
trol of  rivers,  and  so  directly  and  irulirectly  to  geology.  Two  octavo 
reports  have  been  issued  during  the  biennial  period. 

Colorado. — There  is  in  this  State  a  mining  bureau,  in  charge  of  a  nom- 
inal State  geologist{tho  present  incumbent  is  Fred.  Bulkley),  by  which 
8i>ecifiG  intbrmation  is  conveyed  to  citizens  and  others;  but  no  reports 
have  appeared  dnring  the  years  1S87  and  1888. 

Florida, — In  1887  Dr.  J.  Ko.st  was  commissioned  State  geologist,  and 
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proceedwl  at  once  upuii  a  geologic  survey  of  t\w  Stiitu ;  hihI  a  small 
reiK)rt  upon  tlio  progress  of  the  work  during  tlio  ycur  was  published. 
No  proviBioii  was  made,  however,  for  coutiuuitig  tlie  work, 

Georgia. — A  State  geologist  is  commonly  employed  nnder  tUe  nu»pices 
of  tbe  department  of  agriculture.  During  the  greater  part  of  the  bi- 
enuial  period  tbe  incumbent  wlls  Augustus  H.  McOutcbeu ;  but  after 
Ilia  death,  early  in  18yS,  the  position  remaiued  vacant  for  several 
months,  wheu  it  was  filled  by  the  appointment  of  Dr.  J.  W.  Spencer, 
professor  of  geology  in  the  State  University  at  Athens.  A  law  of 
1874  provides  in  addition  for  the  appointment  of  a  State  geologist  by 
the  governor;  and  Dr.  Spencer  lias  received  this  appoiutment  also. 
So  pul>licatioas  have  appeared  during  the  biennial  period. 

Illinois. — Wliile  no  geologic  surveys  are  in  progress  in  this  State, 
there  is  niaiotaiued  at  Spriugtield  a  Stat«  cabinet  of  geology  and  ua^ 
ural  history,  wLieh  is  virtually  a  geologic  bureitu,  and  tbe  curator  of 
which  is  virtually  State  geologist.  This  position  was  iicld  by  Prof.  A. 
H.  Wortheu  until  bis  decease,  and  is  now  occupied  by  Joshua  Llndahl. 
No  official  publications  have  emanated  from  the  bureau  during  the  last 
two  years. 

Indiana. — A  State  geologic  survey  is  in  progress  here,  nnder  tbe 
direction  of  Maurice  Thompson,  State  geologist,  with  two  oi'  three 
assistants;  and  reports  arc  issued  annually. 

Kentucig — Prof.  John  R.  Proctor  has  charge  of  the  State  geologic 
survey,  and,  with  three  or  four  assistants,  has  curried  forward  inipor 
tant  researches  iu  structural  and  economic  geology  dnriug  the  biennial 
Xierim) ;  and  an  octavo  monograph  and  several  minor  pa[>crs  have  beou 
published. 

Michigan. — In  this  State  there  is  a  geologic  survey,  the  personnel  of 
which  has  been  changed  during  the  biciinial  period  by  the  death  of 
State  Geologist  0.  E.  Wright  early  in  LSSS,  and  the  subsequent  ap- 
l>ointment  of  Prof.  M.  E.  VVadsworth,  president  of  the  State  mining 
sebuol  at  Houghton.  Tbe  survey  in  this  Stitte  now  partakes  of  the 
character  of  a  mining  bureau,  designed  to  couvey  spccillc  information 
upon  detinito  subjects  to  citizens  of  the  State,  and  no  important  publi- 
cntious  have  beeu  made  during  the  biennial  period. 

Minneaota.—A.  geologic  survey  has  been  under  way  for  some  years, 
under  the  direction  of  State  Geologist  X.  11.  Wincliell,  with  a  corps  of 
assistants.  Annual  reports  are  published  in  octavo;  and  during  the 
biennial  period  the  second  volume  of  the  final  report,  in  large  quarto, 
has  appeared. 

Neai  York. — A  Stat*  geologic  survey  is  in  progress  here  under  the  di- 
rection of  the  board  of  regents  of  the  University  of  tlie  State  of  New 
York,  the  veteran  paleontologist  Prof.  James  Hall  being  State  geolo- 
gist. Two  volumes  of  the  elaborate  series  of  quarto  paleontologic  mo- 
nographs, and  two  aiinnal  reports  in  octavo,  have  been  issued  by  tho 
survey  daring  18S7-'68. 
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North  Carolina.— By  tlie  death  of  State  Geologist  W.  O.  Kerr,  lu  1884, 
a  largo  amount  of  geologic  material  was  left  amoug  tUu  State  arcliivee 
ill  crude  coQilitioii ;  audiii  order  tUat  this  material  might  be  rendered 
available  to  the  State,  Prof.  Joseph  A.  Holmes,  of  the  State  University, 
at  Chapel  Hill,  was  appointed  to  collate,  digest,  aud  puWish  it.  This 
report,  which  represents  the  work  of  the  State  survey  during  the  bi- 
ennial period,  is  now  ID  press. 

Ohio. — The  activity  of  the  State  geologic  survey  of  Ohio  declined 
with  the  publication  of  the  elaborate  series  of  final  reports  by  Dr.  J.  S. 
Newberry  during  theperiod  1S73-1878 ;  hut  the  economic  results  to  which 
the  scientific  investigations  reported  u^ton  in  these  volumes  were  pre- 
liminary were  subsequently  elaborated  an<l  expauded  by  Dr.  Newbeny'a 
successor.  Prof.  Edward  Ortoii,  of  the  State  University.  During  the 
bienniul  [leriod  there  was  renewed  activity  iu  economic  investigation 
nnder  the  stimulus  of  tliu  discovery  of  rock  gas  and  petroleum  in  large 
quautities  within  the  State ;  aud  two  editions  of  a  prelimioary  report 
u{»on  these  substances,  together  with  ait  elaborate  final  report  upon  the 
various  mineral  resources  of  the  State,  have  been  published  since  the 
beginning  of  1887. 

Penasi/hania — The  most  elaborate  geologic  survey  ever  conducted 
under  the  nuspices  of  a  single  American  State  was  recently  made  in 
Pennsylvania.  As  the  local  studies  in  various  counties  approached 
completion  the  results  were  published  in  seventy  or  eighty  octavo  vol- 
umes; the  activity  of  the  survey  then  diminished  somewhat,  and  the 
energies  of  the  director,  Dr.  J.  P.  Le:jtey,  and  his  chief  assistant,  C.  A. 
Asliburner,  were  directed  toward  the  digestion  of  the  material  thus 
collected  and  the  preparation  of  final  reports.  Annual  reports  have 
however  been  regularly  issued;  and  during  the  biennial  period  advance 
sheets  of  a  dictionary  of  fossils,  which  although  primarily  paleontologio 
is  designed  for  the  use  of  geologists,  have  also  been  issued. 

Tejcas. — The  second  State  geologic  survey  created  within  the  bien- 
nial period  is  that  of  Texas,  instituted  and  endowed  liberally  iu  1S83, 
with  E.  T.  Dunible  as  State  geologist,  and  provision  for  two  or  more 
ivssistants.     No  i»ublications  have  thus  far  appeared. 

Wyoming. — A  Territorial  geologist  (Louis  D.  Uicketts)  has  been  em- 
ployed iu  investigating  the  geologic  structure  and  mineral  resources  of 
this  Territory  during  the  biennial  period,  and  an  annual  report  cover- 
ing the  oi>eratious  during  1S37  has  been  published. 

EDUCATIONAL  INSTITUTIONS. 

There  are  a  iiuniber  of  universities  and  colleges  in  America  which 
promote  geologic  science  by  providiug  (sometimes Indirectly)  for  origi- 
nal investigations  ou  the  part  of  officers  and  pupils,  and  by  publish- 
ing the  results  of  these  investigations. 

Colorado  Stnte  School  of  jlfiwes. — In  this  institution  researches  in 
geology,  mineralogy,  mining,  etc.,  are  proseouted  by  the  president,  Dr. 
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Regis  (Jliaiiveiiet,  and  by  Prof.  Arthur  Lakes  ami  Prof.  Magnus  C. 
Iblseug.  These  officers  are  sometimes  accompanied  by  advanced  pupils, 
but  rather  for  tbeir  tostructiou  thau  for  any  aHSistaiice  they  may  be  able 
to  give.  The  results  of  tliese  deUl  researches  are  generally  published 
auimally  by  the  school  iu  suitably  illustratetl  octavo  volumes. 

Columbia  College. — No  specidc  provisiou  is  ma<le  here  fur  origiual  re- 
searches iu  geology  iu  couuectiou  with  the  regular  course  of  iustruc- 
tiflu ;  but  the  professor  of  geology  iu  the  School  of  Miues  formiug  a 
part  of  the  iiiatitutiou,  Dr.  J.  8.  Newberry,  devotes  bis  vacatious  aud 
leisure  to  geologic  work  in  field  aud  office;  aud  ia  tbis  work  be  some- 
times receives  the  assistance  of,  aud  his  example  is  sometimes  imitated 
by,  advanced  pupils.  Part  of  the  results  of  these  researches  appear 
iu  the  School  of  Miues  Quarterly,  which  is  regularly  published  by  the 
College  Alumni  Association.  It  should  be  understood  that  iu  this  as 
iu  some  other  cases  (and  indeed  iu  some  measure  in  all  cases)  the  credit 
for  the  origiual  work  belongs  rather  to  tudividuals  thau  to  the  insti- 
tutiou. 

Dakota  School  of  Minet. — This  iustitutiou  is  located  at  the  same 
time  in  the  only  notable  mining  region  iu  the  State  and  iu  one  of  tUe 
most  interesting  geologic  provinces  on  tlie  face  of  tho  globe;  and  while, 
as  iu  Coloraiio,  tbu  course  of  instruction  relates  rather  to  technology 
tbaii  pure  scieucc,  field-work  ia  carried  on  uot  only  in  connection  with 
the  teaching  but  during  vacations,  chiefly  by  the  dean,  Prof.  Franklin 
R.  Carpenter.  A  preliminary  report  ui>on  this  work  was  published  in 
18S3  iu  an  illustrated  oct:ivo  volume  of  171  pages. 

Denigon  Unicersiti/. — Origiual  iuvcstigatious  iu- field  and  office  are 
carried  on  iu  this  institution  in  connection  with  the  regular  course  of 
instruction  by  C,  L.  Herrick,  professor  of  geology  and  natural  history, 
aud  some  of  his  associates  and  pupils;  and  Ibe  results  of  these  re- 
searches are  published  iu  excellent  style  in  the  BnUetiu  and  Transac- 
tions of  the  scientific  labomtories  of  the  University. 

State  UHiveraltii  of  Iowa. — Special  provision  for  original  investigation 
is  not  luiule  iu  this  institution  ;  but  the  energetic  incumbent  of  the  chair 
of  geology  andzoulof^y,  Prof.  Samuel  Calvin,  carries  forward,  inconueo- 
tion  with  his  university  duties  and  during  vacations,  origiual  researches 
in  geslogy  ami  paleontology;  aud  iu  1S88  the  publication  was  com- 
menced of  a  "  Bulletin  from  the  Laboratories  of  Natural  History, "  in 
which  the  results  of  the  work  of  Professor  Calvin  aud  some  of  his  asso- 
ciates aud  pupils  are  printed. 

Johns  Hopkins  University. — There  is  in  this  university  a  fellowship 
assigned  to  geology  which  is  worlh  $500  per  year;  and  daring  the  fis- 
cal year  there  hns  been  allotted  in  addition  a  small  sum  fur  the  pay- 
ment of  field  expenses  incurred  by  the  fellow  of  geology.  Moreover, 
field-work  is  recognized  as  an  important  aid  in  class  instruction,  aud 
the  professor  of  geology,  Dr.  George  H,  Williams,  introduces  his  pupils 
to  practical  work  in  the  field  upon  thccrystallinerocksof  eastern  Mary. 
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(aDtl.  Tbo  outcomo  of  tbis  work  by  Dr.  Williams,  tbut  of  some  of  bis 
piil)ils,  UD(I  tbat  of  tbe  fellow  iu  geology,  Dr.  William  B.  Clark,  is  pub- 
lished in  condensed  form  iu  the  University  circulars.  Both  Dr.  Will- 
iams and  Dr.  Clark,  however,  spend  tbeir  vacations  in  field  and  oflQce 
work  for  the  U.  S.  Geological  Survey. 

Massachusetts  Institute  of  Technology. — Geologic  investigations  are 
conducted  by  tbe  iueumbent  of  the  cbairof  geoloj^y  iu  this  institution, 
Prof.  W.  O.  Crosby,  chiefly  during  vacations;  classes  are  sometimes 
taken  into  tbetleld;  and  the  results  of  the  various  studies  are  sometimes 
printed  iu  the  Technological  Quarterly  published  by  tbo  Institute. 

Univendty  of  Nebraska. — The  professor  of  geology  (Lewis  R  Hicks, 
in  this  institution  is  €u;  e>J^u»State  geologist,  and  divides  his  energies  be- 
tween class  instruction  and  field  investigation  within  the  State;  the 
classes  are  sometimes  introduced  to  practical  tleld-work  in  the  vicinity 
of  the  University,  and  tbe  advanced  pupils  sometimes  aid  tbe  professor 
in  bis  work  in  more  distant  parts  of  the  State ;  and  tbe  results  are  pub- 
lished in  a  bulletin  of  the  University. 

Princeton  [College  o/New  Jersey.) — Field-work  in  geology  and  paleon- 
tology is  carried  on  in  connection  with  class  instruction  in  this  institu- 
tion, and  several  expeditions  have  been  fittetl  out  iu  this  department 
for  exploration  and  surveys  in  the  western  Territories  under  tbe  direc- 
tion of  Prof.  Henry  F.  Osborn.  The  more  important  results  of  the 
original  work  so  perfornie<l  are  published  in  the  Bulletin  and  Memoirs 
of  tbe  E.  M.  Museum  of  Geology  and  Arobjeolofry  of  the  College  of  New 
Jersey.  Tbe  activity  in  original  investigatiou  has  apparently  declined 
somewhat  during  recent  years. 

Unirersity  of  Texas. — In  the  summer  of  1888  a  chair  of  geology  was 
established  in  this  institution  ;  and  it  is  the  policy  of  its  incumbent, 
Prof.  Robert  T.  Ilill,  and  of  tbe  president  of  tiie  university,  Dr.  Leslie 
Waggener,  to  carry  on  field  studies  in  connection  with  class  work.  It 
is  proposed  to  publish  tbe  more  important  results  of  original  work  in 
circulars  or  liullelins. 

Vassar  College. — Although  specific  provision  is  not  made  iu  this  col- 
lego  for  field  studies  in  connection  with  class  work,  the  professor  of 
geology,  William  B,  Dwigbt,  frequently  carries  his  classes  into  the  field 
and  thus  eulivens  the  prosaic  courses  of  the  text  books.  A  pari  of  the 
results  of  Professor  Dwigbt's  studies  in  field  and  office  find  a  place  iu 
tbe  Proceedings  of  the  Vassur  Brothers'  Institute,  which  is  conuect«d 
with  the  college. 

Washburn  College. — Xo  provision  is  made  for  original  investigation 
in  connection  with  class  work  iu  this  institution,  but  Prof.  F.  W.  Cragiu, 
of  the  natural  history  depurtmeut,  devotes  his  vacations  and  leisure  to 
geologic  investigations  in  which  he  is  sometimes  assisted  by  associates 
and  pupils.  Tbe  preliminary  and  some  of  the  final  results  of  this  work 
are  printed  in  the  Bulletin  of  the  Washburn  College  Laboratory — a 
periodical  maintained  chiedy  by  j>eraoual  enterprise. 
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WincoHsiu  State  University. — Nino  l'ellowHlii])8  have  recently  bwn  es- 
talilUlied  ill  tins  uiitviTt<it>'  tbroiigU  tlie  iutluttiico  of  PreHideDt,  T.  C. 
Obauiberlia,  iitiil  oqv  or  tiiorii  ol*  thcaa  is  assi(;iietl  to  {;eolo}!y  frum  time 
to  time,  a«  tbe  bi-ut  of  thought  of  fellows  iiiny  indicate  to  Ite  wise.  A 
chair  of  agriuiilttiral  pliyaics  is  also  maintaiued;  and  the  incumbent, 
Prof.  F.  H.  King,  devotes  a  laige  jiart  of  bis  time  to  original  work  more 
or  less  closely  connected  with  geology.  A  part  of  Piesident  Chamber- 
liii's  own  time  is  devoted  to  n'searvhcH  in  geologj',  the  results  of  which 
are  publisbed  by  the  U.  B.  (ieological  Survey. 

There  are  several  Aiueiican  nuiversities  and  colleges  which  make  no 
Hi>eciflc  i>rovision  for  original  investigation  in  geology,  but  nevertheless 
promote  the  science  through  officers  who  are  connected  with  State  sur- 
veys, who  diviile  their  energies  between  research  and  didactic  work, 
and  who  publish  the  results  of  their  researches  in  State  documents. 

Unirergity  of  Alabama. — 1>r.  Eugene  A.  Smith  is  at  tbe  same  time 
professor  of  geology  in  the  university  and  Stale  geologist,  and  fre- 
quently receives  the  assistance  of  pupils  in  the  prosecution  of  his  HtAte 
work. 

Univeraitg  of  Georgia. — l>uriiig  188.S,  IJr.  J.  W.  Spencer  was  called 
to  tbe  chair  of  geology  and  natural  history  in  this  university,  and  about 
the  end  of  that  year  was  api>oint«(t  State  geologist.  The  plans  for  the 
co-ordination  of  research  and  instruction  here  are  not  yet  matured,  and 
thus  far  no  publications  have  emanated  either  froDi  the  university  or 
the  survey. 

University  of  Minnesota. — The  professor  of  geology  m  this  institution, 
N.  H.  WinchoH,  is  also  State  geologist.  Although  but  little  field  iu- 
striivtiou  is  introduced  in  class  work,  advanced  jinpils  are  sometimes 
inducted  into  practical  geology  by  assisting  Professor  Winchell  in  the 
State  survey. 

University  of  North  Carolina. — No  provision  is  made  in  this  institu- 
tion for  original  investigalion,  but  the  professor  of  geology  and  natural 
history,  Joseph  A.  Holmes,  lias  adopted  the  policy  of  combining  class 
instruction  with  Held  study ;  and  in  his  capacity  as  acting  State  geolo- 
gist he  avails  himself  of  the  assistance  of  advanced  pupils  in  tbe  pale- 
ontologic  aud  chemic  work  carried  forwaitl  l\v  the  State. 

Stale  Unipersity  of  Ohio. — Prof.  Edward  Ortoii,  State  geologist  and 
professor  of  geology  in  the  university,  divides  his  time  between  survey 
work  (in  which  he  is  sometimes  assisted  by  advanced  pupils)  an<]  class 
instruction;  and  field  studies  are  occasionally  uudertiiken  in  connection 
with  tbe  courses  of  the  text-books. 

Rutgers  College. — The  professor  of  geology  in  this  institution.  Dr. 
George  H.  Oook,  is  also  State  geologist,  and  the  greater  part  of  his 
energies  (and  sometimes  the  assistance  of  advanced  pupils)  are  devoted 
to  State  work. 
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There  are  in  acIditioD  several  educational  institutiooB  in  which  do 
proviBion  is  made  for  publication  of  the  results  of  original  iuvestigation, 
and  iu  which  there  is  no  conuection  with  State  snrveys  or  other  insti- 
tutions organized  for  original  work,  but  in  whieh  geologic  science  ie  iu- 
directly  promoted — either  by  the  combiuattou  of  class  iustruction  with 
original  investigation  or  through  i>artly  iudependent  work  on  the  i)art 
of  the  professors  of  geology  or  other  officers,  etc. 

Amkertt  College. — Prof.  B.  K.  Emerson,  of  this  institution,  i-egularty 
carries  his  classes  into  the  field ;  and  the  held  work  of  instructor  and 
pupiU  is  in  part  directed  toward  certain  specific  problems  u|>ou  which 
Professor  Emerson  is  now  at  work.  In  addition  that  geologist  spends 
his  vacations  iu  field  work,  the  results  of  which  are  designed  to  be  pub- 
lished in  extemo  by  the  TJ.  S.  Geological  Survey. 

Cornell  University. — Prof.  H.  S.  Williams,  of  this  uuiversity,  regu- 
larly combines  bis  course  of  iostructiou  in  geology  and  jialeoutology 
with  field  investigations  iu  southern  New  York,  and  sometimes  secures 
the  assistance  of  advauced  pupils  in  work  upon  the  special  problems 
which  engage  his  attention  from  time  to  time. 

Dartmouth  College. — In  this  institution  field  work  is  combined  iu  some 
measure  with  the  regular  class  instruction,  and  the  vacations  aud  leis- 
ure of  the  professor  of  geologj',  C.  H.  Hitchcock,  are  occupied  in  orig- 
inal investigation. 

Harvard  University. — There  is  la  this  university  a  summer  school  of 
geology,  maintained  by  special  fees,  aud  the  advanced  pupils  are  given 
practical  instruction  iu  field  work  each  year  by  the  iustructor  iu  geol- 
ogy, William  M.  Davis.  Moreover,  Profs.  N.  S.  Shaler  aud  J.  D.  Whit- 
uey,  as  well  as  Prof.  Davis,  devote  a  large  share  of  their  energies  to 
original  investigations  in  geology,  and  important  contributions  to  the 
science  are  thereby  made  each  year. 

McOill  College. — Special  provision  is  not  made  in  this  institutioD 
either  for  carrying  on  or  publishing  results  of  origiual  investigation; 
but  Sir  William  Dawsou  devotes  a  large  sliare  of  his  time  to  researches 
in  geology  and  paleontology,  and  McGitl  College  has,  iu  consequenoe, 
come  to  be  known  as  oue  of  the  principal  ceuters  of  geologic  work  on 
the  American  continent.  It  was  almost  within  the  period  covered  in 
this  report  that  this  geologist  received  the  distinguished  honor  of 
knighthood,  in  recognition  of  his  abilities  as  an  original  investigator  in 
geology. 

Middlebury  College. — President  Ezra  Brainerd  and  Prof.  G.  H.  Seelye, 
of  this  institution,  combine  class  iiistructiu])  aud  field  investigation  iu 
some  measure,  aud,  moreover,  carry  ou  origiual  researches  during  va- 
cations. 

University  of  the  City  o/Neic  YorJc-^Ptof.  John  J.  Stevenson,  of  this 
iustitntiou,  has,  duriug  recent  years,  devoted  his  aunual  vacations  to 
origiual  investigations  iu  the  Appalachian  Mouutuius,  chiefly  iu  tbe 
YirgiuUs. 
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Dniversity  of  Virginia. — Prof.  William  Mt  Fontaine,  of  tiie  cliair  of 
geology  aud  natural  Liscory,  devotes  a  part  of  his  time  to  origiual  work 
iu  paleo-botany  and  geology,  in  wbich  he  is  sometimes  ausisted  by  ad- 
vanced pupils. 

Wetieyan  Vnivertity. — Iu  this  iustitution,  like  the  last,  some  tield 
iutttruction  is  given  iu  conneution  with  the  re(;iilar  class  work,  and,  in 
aiUlitiou,  Prof.  William  North  Bice  devotes  his  leisure,  in  part,  to  orig- 
inal investigation. 

University  of  West  Virffinia.—Ftof.  I.  C.  White,  of  this  institution, 
divides  his  tabors  between  educational  work  and  original  investigation, 
conducted  uucler  the  auspices  of  the  U.  S.  Geological  Survey. 

Yale  Univenitp. — Although  there  is  no  specific  appropriation  for 
maiutatuiug  field  investigations  in  connection  with  claHs  iuutruution, 
the  venerable  James  D.  Dana,  professor  of  geology,  occupies  his  vaca- 
tions and  his  leisure  in  field  work,  and  occasionally  carries  advanced 
classes  iuto  the  field  iu  the  vicinity  of  New  Haven.  The  professor  of 
mineralogy,  Edward  S.  Dana,  also  carries  ou  original  investigations  in 
bis  department.  Moreover,  the  eminent  profesKor  of  paleontology,  O. 
O.  Marsh,  is  largely  occupied  in  original  work,  at  his  own  cost  iu  ]>art, 
aad  in  part  ander  the  auspices  of  the  U.  S.  Geological  Survey. 

SOIBNTIPIO  INSTITUTIONS. 

There  are  in  this  country  a  number  of  learned  societies  and  other  insti- 
tutions of  scientific  character  which  either  have  funds  available  for  orig- 
inal investigation  in  geology  or  employ  officers  whose  work  is  iu  part 
origiual,  and  which  publish  the  results  of  such  iuvestigations. 

Academy  of  Natural  Sciences  of  Philadelphia. — There  are  in  this  insti- 
tution professorships  in  geology  and  paleontology,  and  the  beneficiaries 
(particularly  Prof.  Augelo  Heilprin  and  Dr.  Joseph  Leidy)  are  occupied 
in  original  work,  the  results  of  which  generally  find  place  among  the 
regular  publications  to  the  academy. 

American  Museum  of  Xatural  History. — Provision  is  made  in  the  or- 
ganization of  this  institution  for  a  curator  of  the  collections  in  geology 
and  paleontology,  whose  energies  are  largely  devoted  to  original  re- 
search. The  positiou  is  held  by  Prof.  B.  P.  Whitfield ;  and  though  his 
original  work  relates  mainly  to  paleoutology,  much  of  it  has  geologic 
bearing.  The  results  of  his  work  and  of  certain  other  original  invosti- 
gations  in  geology  are  published  mainly  in  the  Bulletiu  of  the  museum. 

New  York  State  Cabinet  of  Natural  Hittory. — This  institution  is  main- 
tained by  the  State,  and  its  curator  (John  0.  Smock)  not  only  has  charge 
of  the  collections,  but  carries  ou  original  investigations  iu  general  and 
economic  geology.   Auuual  reports,  aud  of  late  bulletins,  are  issued. 

Peabody  Museum  of  Comparative  Zoology. — Provfijion  is  made  in  this 
institution  for  original  investigation,  and  the  results  thereof  (part  of 
which  are  geologic)  are  priat«d  ia  the  regular  series  of  publications  of 
tii9  mtuwnin. 
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Peabodp  Afvueum  <>/  YaU  (^mrcrsili/. — In  tliiH  lutiHeuiii,  too,  Rjiecialiate 
aro  employed  in  original  inveHtiKiition,  as  well  iw  in  ctiring  for  the.  eol- 
lections;  and  the  imblications,  wUicii  arc  primarily  paleoiitologic  luid 
only  incideuUilly  contain  geologic  matter,  api>ear  iu  tlio  tncmoint  of  tlie 
museam. 

Smithsonian  In«litulion. — Iu  ciitrying  ont  tlie  pur|>ose  of  its  fouuder  to 
increase  and  difl'uae  knowledgo  among uien,  the  Sniitbtioniaii  Inslitntion 
ba»  at  varions  i>eriodM  in  its  existence  undertaken  geologic  iuvcHtiga- 
tJonSfSOmu  of  wbicb  were  of  great  imiwrtance  and  extent,  and  tbe  results 
of  these  -were  generally  publislicil  in  part  or  in  entirety.  Moreover,  tlie 
results  of  geologic  work  carried  on  under  otber  ans])ices  Lave  been  pub- 
lisbetl  from  time  to  time.  Since  the organizuttou  of  tlie  U.  S.  Geological 
vey,  Lowever,  the  necessity  for  geologic  work  on  tbe  part  of  tbe  Institu- 
tion bas  dimiuisbed,  and  its  activity  bas  declined. 

U.  S.  National  Museum. — Tbere  is  provision  in  tliis  iustitution  for  tbe 
employment  of  a  number  of  specialists  as  curators ;  and  many  of  tbese 
oOiceis  are  employed  in  original  investigation.  A  part  of  tbe  work  re- 
lates to  geology  directly,  and  also  indirectly  tbroiigh  paleontology. 
Tbe  results  are  made  public  in  tbo  Proceedings  and  llullctius  of  tbo 
National  Museum. 

Wagner  Free  InsHtuteof  Science. — There  are  connected  with  this  insti- 
tution four  professors,  who  have  charge  of  tbe  museum  and  library,give 
f^e  public  lectures,  and  teach  tbe  method  of— and  also  oiake — rcBearch, 
The  most  important  original  work  thus  far  underUiken  wsis  an  explora- 
tion of  the  west  coast  of  Florida  and  part  of  tbo  Okeechobee  wilderness, 
with  special  reference  to  tbegeology  and  zoology  of  the  Floridian  penin- 
sula, the  results  of  which  form  au  elaborate  memoir,  prepare*!  by  Prof. 
Angelo  TIeilprin  and  published  by  the  Institute  in  1887. 

Tbere  are  in  America  a  large  number  of  scientific  societies  which  pub- 
lish tbe  results  of  geologic  investigation,  and  thus  indirectly  promote 
geologic  science,  although  no  original  work  is  directly  carried  uu.  Most 
of  those  not  noted  above  are  includeil  in  tbe  following  list : 

Albany  Instituk-, 

American  Academy  of  Arts  anil  Sciencta. 

American  Association  Tor  tbu  Ailvaiiceniuut  of  Science. 

Am»T>cati  Geoi;rapbic  Society. 

American  iDHtitiitii  of  Mining  Engiui'crii. 

American  PhilOHOpbical  Sucietj-. 

American  Society  of  Civil  EiiEEiooers. 

Antbropologicnl  Society  of  WaaliiugtoD. 

Appalncbiau  Monutaiii  Club. 

Biological  Sooioty  of  Washington. 

BoHton  Society  of  Natural  Hlslory. 

BroolcTille  (In<liHn,i)  Society  of  Nalnral  History. 

BntTalo  Socioty  nf  N^lnral  Reience. 

California  Acn<leniy  of  Science, 

Canadian  Inotltute. 

Central  Obio  Seientific  ABSOciatioo. 
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Cliicsgo  Auaduaiy  ofScionc*). 
Cinuiiiuiili  Society  urNuliiriil  llialury. 
Colorado  Scieutilic  Souiuty. 
CoDuooticut  Academy  of  Arts  ami  Sciences. 
Davenport  Aciulcmy  oFScieiici^x. 
Elliott  Society  of  Natural  IliHtor;. 
Elisha  Mitchell  Natnral  History  Society. 
Essex  Institute. 
FraukliD  Institate. 
Huiiiltou  Association. 
Kauiiatt  AcudoDiy  of  Science. 
Lackawanna  iDstitiiUi  ofllistory  and  Science. 
Manitoba  Hislortcal  and  Sclciitillc  Society. 
Meriden  Scieutilic  AasociatioD. 
Hiunesota  Aciuleniyof  Sciouoe. 
National  Acoilumy  of  Science. 
National  Geographic  Society. 
New  Brunswick  Natnral  ItiHtory  Society. 
Newport  Natnral  History  Society. 
New  York  Academy  of  Science. 
Nova  Scutiau  Institute  of  Natnral  Suicnce. 
Ohio  Mechanics'  Institute. 
*   Pacific  Coast  Technical  Society. 
Peoria  Scieutilic  Association. 
Philosophical  Siiciety  of  WaNhington. 
Portland  Society  of  Natnral  History. 
Quebec  Literary  and  Ilistoricnl  Society. 
Royal  Society  of  Canada. 
San  Diego  Lycenni  of  Science. 
Santa  Barbara  Natnral  HiHtory  Society. 
Sedalia  Natural  History  Society. 
State  Historical  Society  of  Iowa. 
Staton  Island  Natural  Science  Association. 
St.  Louis  Academy  of  Scieuce. 
Texas  Geological  and  Scientific  Axeociation. 
Trenton  Natural  History  Society, 
Wisconsin  Aca<1oniy  of  Arta,  Sciences,  and  Letters. 
Worcester  Natural  History  Society. 
Wyoming  Historical  and  Geological  Society. 

MISCBLLANEOtlS. 

The  moBt  noteworthy  event  of  tlie  biennial  period  in  American  geol- 
ogy wan  the  birth  of  the  Geological  Society  of  America.  The  project 
of  organizinp;  snch  a  society  has  been  nuder  consideration  by  the  lead- 
ing geologists  of  the  conntry  for  a  decade ;  and  a  call  issued  by  hoiiio 
of  its  promoters  during  the  summer  of  1888,  inviting  those  iutereste<l 
to  meet  at  Cleveland  on  the  day  before  the  opening  of  the  session  of 
the  American  Association  for  the  Advan4»ment  of  Science  (August 
14),  received  liearty  response;  and  temporary  organisation  was  there 
effected.  A  meeting  for  completing  the  organization  was  held  at  Ith- 
aca on  December  27,  and  the  society  was  there  formally  created  with 
an  original  fellowship  of  one  hundred  and  two.    The  veteran  geologist 
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and  paleontolofnst,  Prof.  Jfttnes  Hall,  was  tnftde  president ;  and  the  fol- 
lowing additional  ofiicern  were  elected:  First  vice-president,  James  D. 
Dana ;  second  vice-president,  Alex.  Winchell ;  secretary,  John  J.  Stev- 
enson; Treasorer,  Henry  &.  Williams;  members  at  large  of  the  council, 
Jobu  8.  Newberry,  J.  W.  Powell,  and  Charles  H.  Hitchcock. 

Another  event  of  moment  was  the  session  of  the  Oongr^s  G6ologiqoe 
International  at  London  on  Angnst  28  to  September  3.  The  session 
was  made  notable  to  American  geology  by  the  attendance  of  a  oonsid- 
erable  unmber  of  oar  conntrymen,  and  more  particnlarly  by  the  de- 
cision of  the  Congr^R  to  bold  its  next  session  at  Philadelphia  in  Sep- 
tember, 1891.  The  American  committee  of  the  Congr^s  G^ologiqne 
Inteniationat  has  daring  the  biennial  period  been  actively  engaged  in 
formnlating  schemes  for  the  classification  and  cartography  of  geologic 
phenomena,  and  has  published  several  reports  by  which  the  literature 
of  American  systematic  geology  was  materially  augmented. 

Still  another  noteworthy  event  was  the  establishment  of  a  strictly 
geologic  journal,  The  American  Geologist,  in  1888,  The  establishment 
of  this  journal  is  largely  dae  to  western  enterprise,  and  it  has  lieen 
maintained  largely  by  western  talent.  The  editors  and  proprietors  are : 
Prof.  Samael  Ualvin,  Prof.  Edward  W,  Ctaypole,  Dr.  Persifor  Prazer, 
Prof  L.  E.  Hicks,  Mr.  E.  O.  Ulrich,  Dr.  Alexander  Winchell,  and  Prof. 
N.  H.  Winchell. 

XEADIX&  EVENTS  TN  TEE  PROORESS  OF  THE  BFEXXUL  PERIOD. 

Althongh  there  is  a  stage  in  the  development  of  every  science  in 
which  progress  may  be  best  measared  by  the  work  of  institutions,  and 
another  in  which  the  advance  is  best  shown  by  Ha  own  froits,  there  is 
no  stage  iu  which  the  progress  is  not  primarily  due  either  directly  or 
indirectly  to  individnal  effort:  at  first  abrauch  of  science  is  promoted 
directly  by  the  individual  often  at  great  personal  sacrifice;  as  its  field 
widens  and  its  problems  deepen  the  energies  of  others  are  enlisted,  and 
many  individuals  combine  their  labors;  thus  the  institntion  is  formed, 
and  knowledge  is  promoted  by  the  nnited  efforts  of  many  workers ;  but 
whether  he  in  isolated  or  one  of  a  hundred,  whether  he  is  unaided  or  has 
a  score  of  associates,  it  is  always  the  individual  whose  eyes  perceive 
new  facta  and  whose  mind  conceives  new  ideas.  So,  however  progress 
is  measured,  it  is  impossible  to  state  that  progress  except  in  the  con- 
ceptions originating  in  individnal  minds. 

Every  advance  in  science  is  maflo  through  conceptions  which  spring 
like  bnds  fVom  the  growing  tree  of  knowledge,  sometimes  from  the 
main  tmnk  when  each  marks  an  epoch  in  inrellectnal  development, 
more  frequently  from  a  main  branch,  and  still  more  frequently  from  a 
minor  branch,  when  the  advance  in  knowledge  is  less  striking;  and 
sometimes  the  shooting  buds  meet  and  by  their  union  bring  forth  new 
conceptions  of  the  highest  valoe, — for  the  conceptions  resulting  from  the 
convergence  of  many  lines  of  thought  are  always  of  higher  grade  than 
those  resulting  from  divergent  lines.     While  the  conceptions  conatitat- 
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ing  pro^jeaa  originate  with  individnals,  the  devices  for  facilitating  in- 
terchange of  thought  in  modem  times  are  bo  numeroaa  and  complete 
tliat  many  conceptions  are  disseminated  with  their  growth,  students 
keep  pace  with  the  progresH  of  their  fellows  in  distant  lands,  aod  so 
contribations  to  a  general  conception  maybemadebymanyincliTidiials. 
The  rapid  advance  of  human  knowledge  within  recent  years  mast  be 
attribnted  not  lean  to  the  facilities  for  free  intercbtinge  of  thonght  now 
existing  than  to  that  ever-increasing  liberality  of  modern  students  which 
leads  them  to  share  even  the  first  fmits  of  their  work  with  the  entire 
world. 

Geologic  science  has  been  enriched  by  many  notable  conceptions  dar- 
ing the  biennial  period  1S87-'R8;  someof  these  are  the  product  of  in- 
dividnal  iniudn,  while  some  represent  the  work  of  many  students  upon 
related  or  identical  problems;  but  only  a  few  of  the  more  prominent 
can  be  noted. 

OBOLOOIC  PHILOSOPHY. 

Philoaopliic  doctrine  is  the  ontcome  of  thought  upon  diS'erent  lines ; 
when  comprehensive  it  is  little  affected  by  the  movements  upon  any 
one  line ;  and  it  is  thus  so  nearly  stable  that  little  advance  can  be  per- 
ceived within  a  year  or  even  a  decade.  But  the  time  has  now  come  for 
noting  an  important  step  in  the  development  of  geologic  philosophy; 
for  although  the  movement  began  some  years  since  among  advanced 
thinkers,  and  althongh  it  has  not  yet  extended  to  the  text-books  or 
even  to  the  rank  and  file  of  workers,  its  inflnenco  is  seen  in  geologic 
literature  and  is  rapidly  extending. 

The  primary  geologic  classification  was  baaeil  directly  npon  the  ob- 
jective phenomena  of  geology;  and  early  geologic  literature  was  per- 
vadetl,  and  the  science  shaped,  by  this  fumlameiital  idea.  As  time  went 
on  this  claHHifl cation  was  found  too  narrow  to  represent  iutelligibly  the 
facts  and  their  relations,  and  the  desire  for  a  more  comprehensive  tax- 
onomy was  indicated  by  the  semiarhitrarj'  division  of  the  science  into 
various  departments  in  which  the  minor  clnsses  were  variously  defined 
and  grouped:  PJiysical  geology;  Stnictnral  geology;  Stratigraphio 
geology;  nistorical  geology;  etc.  Although  all  such  divisions  were 
partly  arbitrary,  they  contained  the  germ  of  a  more  philosophic  classi- 
fication in  which  the  agencies  and  conditions  of  geology  are  recognized. 
Progress  in  this  direction  culminated  in  1884  iu  a  classification  devised 
by  Powell  to  serve  as  a  basis  for  a  bibliography  of  North  American  ge- 
ology.   The  following  divisions  are  recognized  in  this  classification: 

I.  Volcanic  geology.  I  VIII.  Litliic  t^oloKf. 

II.  Dioatrophic  gcolugy.  IX.  Pctroiiinrpliic  geology. 

III.  HyUric  geology.  X.  fieoclironic  geology. 

IV,  Glacio  geology,  j      XI,  Chorie  geology. 

V.    Eolic  geology.  XII.   Geomorphio  geology. 

VI.   Biotio  geology,  XIII.   Kconomio  geology. 

VII.   Ad tbropic geology.  XIV.   Geologic  t4tchno1ogy.* 


*  5th  Ann.  Rep.  U.  8.  Gool.  Snrvey.  ISBTi,  p,  i 
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Esaiuiiiiitioii  of  tliiti  system  o(  cliiMHiliviiUuii  kIiowm  tbiit  iL  lii^  a  triplu 
basis — tliu  UK<^iicieM  and  oaiiditiuiitjuf'(;eolo^'>'  IVirni  oueuf  tlieeluineiiL», 
tbo  geueralized  objective  pbenoineiia  of  g«ology  form  auotber,  and  tbe 
applicatjotis  of  geologic  science  I'orui  atliird;  iiiid  tbe  classes  ore  iieitlier 
co-ordiunte  nor  definitely  seriate,  while  tbo  minor  divisions  of  each  must 
be  made  on  nnlike  bases.  Tbe  classification  is  interDiedial«  between 
the  purely  objective  systems  which  went  before  and  the  predominantly 
genetic  systems  which  were  evolved  from  it. 

In  tbe  nutnmu  of  1S84  a  more  elnborate  scheme  of  classification  of 
geology  wa6  developed  by  Gilbert,  and  discntised  at  tlio  meeting  of  tbe 
British  Association  for  the  Advancement  of  Science,  at  Montreal,  nnder 
the  title  of  a  "  Plan  for  a  Subject- Bibliography  of  North  American  Ge- 
ology.""    It  is  as  follows: 


•■rimrll- 


Uing 


iiiolaciilar.. 
{ trniismittatioi 


solid  .(I)  DiiiHtriipliic  geology, 
lliiiil  .(3)  Volcnuic  geology, 
icu  ■..(!>}  Glocii!  geology. 
«'at<5r(4)  Ilyilric  gnology. 
wiinl.(ri)  Eolic  geology. 
life  ..(G)  Bio  tic  geology, 
.man  .(7)  Autbropic  geology. 

(8)  CUeniic  geology, 

if  inotiuii C'J)  Circnlattoti  goologj, 

prodncts  f      fx:^"      }  '■""'P™*^ '1")  LitlioloKy- 

of      J  variously  (  arraiigcfl (11)  Potroinorphic  geology, 

obange  (f„^^^ <12).r-eonion>liic  geology. 

..(i:i)  Aluliaiiiu. 
.,(1-1)  Alat-kn. 


..(fiDHiBtoric. 
.  .((id)  Quaternary. 


Ooologic  litonitiire  t 


..(74)  (ieologic  l^cbDologj. 
..(7r.)  EcMiiioiiiir.  geology. 


Wbilo  the  subject-matter  is  thus  divided  into  |)ro(^t;sscs  and  protlacts, 
and  their  distribution  in  time  and  space  are  also  elements  in  ibis  scheme, 
the  category  of  prou-sKes  is  given  a  lending  jdacc  in  the  classification. 

During  1887  and  1888  some  minor  contributions  were  made  to  tbe 
subject  by  different  authors,  and  the  intlncnce  of  gradual  modification 
in  fundamentikl  conceptions  as  to  tbe  relative  importance  of  agencies 
and  conditions  in  classification  on  the  one  band  and  objective  pbenom- 


■■Rep.  Britmh  Assn.,  IHm,  ji.  TM 
of  Tour  pngen. 
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eiia  oil  tbe  otlicr  biive  In'mriie  .tppureiit,  nixl  a  |iiin.'1,v  coiirtit;  taxoitoniy 
of  geology,  ilmgiiwl  alsi»  to  incluilu  awgiii|>liy,  li;w  Iweit  |iiililifilieil 
by  HcOeu.'  Altbongb  tliiu  daaaificatiou  cau  ouiy  b»  reganled  as  pro- 
vitiional,  it  may  be  iutrodnced  in  luief.     It  is  aa  follows : 

Ctanifiealion  of  gtologit  procnsti. 


52  2  I  2.— Gnulatjon 

—V  Glean  in  ni  ■  - 
3. — Altcratioa  .. 
3.— Glaciation.. 
4.— Wind  aoUim 
S.— Vilal  action 


(Tbe  matter  of  tbifl  reconi  is  arrangcil  in  accordance  witli  tbe  last 
classification.) 

DEFORMATION. 

Tbe  initial  geologic  raorcmcnts  (ho  far  as  may  t>e  inferred  from  tbe 
present  condition  of  tbe  rocks  of  tbe  eartb)  were  distortion  or  displace- 
ment of  the  solid  or  solidifying  crust  in  Hncb  manner  as  to  produce  ir- 
regularities in  tbo  surface  of  tbo  globe.  Tbese  are  tbe  movements  in- 
volved in  mountain  growtb  and  in  tbe  elevation  of  continents;  they 
have  been  in  operation  from  the  earliest  eons  recognize^l  by  tbe  geolo- 
gist to  tbe  present  time;  and  tbe  advances  in  knowleilge  concerning 
them  inclnde  noi  only  current  observations  upon  tbe  movenients  now 
in  progress,  but  observations  upon  crumpled  and  otherwise  deformed 
strata,  and  also  legitimatn  inferences  concerning  the  causes  of  the 
movements  whose  effects  are  reconled  in  tbese  strata. 

It  has  long  been  known  that  tbe  waters  of  the  Atlantic  arc  advanc- 
ing upon  tlie  New  Jersey  coa^t,  in  cousetjueuce  not  oidy  of  wave-cut- 
ting, but  also  of  sinking  of  the  land.  8o  rapid  indeed  is  tbe  sinking 
of  tbe  laud,  particularly  towanis  Sandy  Hook,  that  notable  geographic 
changes  have  occurred  within  the  last  iiundre*!  years,  and  the  mining 
of  timber,  which  grew  npon  dry  land,  but  is  now  lodged  among  its 
stumps  many  feet  beneath  tide  level  and  buriwl  benenth  the  oceanic 
and  fluvial  dejMsits,  has  become  an  industry  of  some  importance.    The 

1.  27-:t<;;  (Jet.!.  Mitj;..  D<^ik1»  III,  vol,  v,  IHHS,  p\t. 
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,  rateof  sinking  has beeoestimatedbyOook  at  2feet  per  century;*  and 
the  ob^iervatious  of  the  last  two  years  corroborate  this  eRliinate. 

This  land  moTemeut  is  not  confined  to  the  coast  of  New  Jersey,  nor 
to  historical  time.  It  baa  recently  been  shown  (1)  that  the  entire 
coastal  plain  of  the  Middle  Atlantic  slope  ia  now  nnctergoingdepreaaion 
so  rapid  that  sedimentation  iu  the  numerons  estnaries  by  which  it  is 
dissected  lags  behind  the  sinking,  so  that  enb-aerial  allaviam  is  prac- 
tically absent  from  the  region ;  (2)  that  the  Piedmont  plain  overlook- 
ing the  coastal  lowlands  is  rising  so  rapidly  that  the  rivers  are  unable 
to  cat  down  their  gorges  to  tide  level ;  and  (3)  that  the  differential 
movement  cnlminates  in  a  line  of  displacement,  which  every  river 
crosses  in  a  cascade  or  rapid,  and  along  which  the  principal  cities  of 
the  eastern  United  States  have  been  located. I  It  would  appear  that 
this  displacement  began  in  early  Pleistocene  time,  that  it  is  yet  in  prog- 
ress at  a  rate  probably  abont  as  high  as  qniet  orogenic  movement  ever 
acquires,  and  that  the  amount  of  displtu^ment  increases  northward  from 
perhaps  100  feet  at  Washington  to  400  or  600  feet  at  New  York. 

It  is  improbable  that  the  great  earth -movement  of  the  Middle  At- 
lantic slope  extends  into  New  England ;  for  although  this  part  of  the 
conntry  is  now  suffering  deformation  as  recently  shown  by  Shaler,  the 
tilting  is  southward  rather  than  northward  as  in  New  Jersey.  The 
modem  deformation  of  New  England  is  best  shown  in  the  behavior  of 
streams.  Throughout  Massachusetts,  Conuecticut,  and  southern  New 
Hampshire  and  Vermont,  the  greater  part  of  the  streams  fiow  from 
north  to  south  or  with  slight  deviations  from  this  direction.  Except  at 
the  headwaters  of  these  streams,  where  their  volume  is  too  slight  to 
clean  their  beds  of  the  glacial  waste  which  encumbers  them,  tbeir 
valleys  are  without  swamps,  and  the  streams  flow  upon  beds  of  hard 
rock  flanked  by  terraces  of  glacial  material  which  record  the  stages  of 
valley-excavation — i,  e.,  all  of  these  south-flowing  streams  have  high 
declivity  and  are  energetically  corrading  their  beds.  A  macli  smaller 
numl>er  of  New  England  streams  flow  to  the  northward ;  and  these,  nii- 
like  their  south -flowing  neighbors,  all  flow  sluggishly  in  debris-clogged 
valleys  and  are  bordered  by  swamps  instca«l  of  terraces — i,  «,,  all  of 
these  streams  have  low  declivity  and  are  employed  in  sedimentation 
rather  than  corrasion.  The  behavior  of  both  classes  of  streams  sug- 
gests southward  tilting  of  the  land  and  can  not  be  satisfactorily  ex- 
plained in  any  other  w»y;|  and  this  inference  is  in  line  with  the  con- 
clusions of  Dana,  the  elder  Hitchcock,  and  many  others  who  have 
shown  that  the  southward  iucltnation  of  the  termees  of  the  Connecticut 
River  and  its  tributaries  indicates  a  rise  of  the  land  to  the  northward 
since,  the  recession  of  the  last  ice-sheet  of  the  Pleistocene.  It  is  in  line, 
too,  with  the  work  of  Gilbert,  Spencer,  and  others  in  the  region  of  the 

•  Opoloiiy  nf  Kcw  .lerspy,  IHIW,  j>p,  :MiSS-rA, 

t  McHpn,  7t,h  Ann.  Rop.  V.  8.  (3<v>l.  Surv.,  !»«,  pp.  616,  fl  wg. 

I  Shaler,  Am.  Jonr.  HcU,  IHRT.  vol.  xxxiii,  pji.  210-221. 


r..,z.d.vC00glc 


OeoLoot.  235 

Great  XiakM,  wh^re,  as  shown  by  the  first-named  geologist  in  particn- 
lar,  there  has  been  so  decided  tilting  of  the  land  (tince  the  retreat  of 
the  latest  ice-sheet  that  Home  of  tho  terraces  and  shore  lines  carved  out 
by  Lake  Ontario  when  its  northern  confine  was  the  receding  ice-aheef, 
now  incline  southward  as  much  aa  5  feet  par  mile  in  we«tem  New  York. 
Southward  tilting  in  the  western  part  of  the  Great  Lake  region  is  also 
indicated  by  the  backing  of  water  in  the  southern  afflnents  of  Lake 
Michigan  and  the  consequent  conversion  of  their  montbs  into  swam|is 
and  lakes  as  shown  by  Wooldridge.* 

The  inferences  of  Bhaler  in  New  England  and  Gilbert  in  New  York 
as  to  the  southwanl  tilting  0;f  the  land  are  in  line  with  a  notable  inves- 
tigation of  the  ancient  terraces  and  beaches  of  the  extinct  Lake  Agasaiz 
by  Cpham.  As  the  last  ice-sheet  of  the  Pleistocene  withdrew  beyond 
the  divide  between  the  Mississippi  drainage  and  that  of  Hudson's  Bay, 
the  waters  formed  by  its  melting  were  tiammed  by  the  divide  and  so  ac- 
cnmulated  in  swamps,  ponds,  and  lakes  along  its  front.  The  largest 
of  the  lakes  occupied  the  valley  now  draineil  by  the  Red  River  of  the 
Nortb.  It  was  a  veritable  mediterranean  sea,  albeit  of  fresb  water,  and 
confined  on  the  nortb  by  walls  of  ice  alone;  for  at  the  jwriod  of  its 
maximum  size  it  was  ftally  600  miles  long  and  200  miles  in  inaximnm 
breadth.  Pending  the  final  melting  of  tbe  nortbern  luer  de  glace  this 
take  found  ontlet  over  the  portage  between  Lakes  Traverse  and  Big 
Stone,  and  thence  through  tbe  Minnesota  and  Mississippi  Rivers  to  the 
Gulf;  and,  although  it  has  now  utterly  disappeared  from  the  f,iceof 
the  earth,  it  has  left  an  unmistakable  record  of  its  existence  and  its 
extent  in  the  terraces  and  beach  lines  already  traced  by  TTpliam  over 
many  hundreds  of  miles,  and  in  the  vast  lieds  of  lacnstral  sedimeiita 
which  make  the  valley  of  tbe  Red  Hiver  the  paradise  of  the  wheat 
grower.!  Now  tbe  ohi  shore  lines  of  this  extinct  lake  (named  in 
honor  of  the  illustrious  Swiss  naturalist  by  Upham)  arc  no  longer  liori- 
zoDtal  as  when  fashioned  by  the  wind-swept  waters,  but  incline  south- 
ward about  6  inches  per  mile  on  an  average.  This  departure  from  liori- 
zontality  in  the  beach'lines  has  indeed  been  ascrilted  (in  part  at  least) 
by  Upham  to  deformation  of  tbe  surface  of  tbe  lake  by  tbe  gravitational 
attraction  of  the  contiguous  ice  sheet;  but  since  it  has  been  shown  by 
Woo<lwanl  that  this  cause  is  alone  incom})etent  under  probable  assump- 
tions aa  to  volume  of  the  ice  sheet,t  most  geologists  who  concern  them- 
selves with  such  questions  have  settled  down  to  tbe  conviRtion  that 
there  is  here  another  exaniplc  of  that  southward  tilting  of  the  area  of 
Pleistocene  glaciation  already  note<l  in  New  England  by  Uana  ami 
others,  in  New  York  by  Gilbert  and  his  contcmporartej^,  and  aliont  Lake 
Michigan  by  Chamberlain,  and  more  recently  by  Wnolbridge.  Leading 
students  of  the  general  subject  of  terrestrial  deformation  are  indee^l  dia- 
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rate  of  Biiikjng  has  been  estimated  by  Oook  at  2  feet  per  oentniy;*  and 
the  observations  of  the  last  two  years  corroborate  this  estimate. 

This  land  movemeut  is  not  confined  to  the  coast  of  New  Jersey,  nor 
to  historical  time.  It  baa  recently  beea  shown  (I)  that  the  entire 
coastal  plain  of  the  Middle  Atlantic  slope  is  now  nnderKoingdepreaaiori 
so  rapid  that  sedimentation  in  the  numerons  estnaries  by  which  it  is 
dissected  Ings  behind  the  ainhing,  so  that  enb-aerial  allnviam  ia  prac- 
tically absent  from  the  region ;  (2)  that  the  Piedmont  plain  overlook- 
ing the  coastal  lowlands  is  rising  bo  rapidly  that  the  rivers  are  nnable 
to  cut  down  their  gorges  to  tide  level ;  and  (3)  that  the  difTereotial 
movement  colminates  in  a  line  of  displacement,  which  every  river 
crosses  in  a  cascatle  or  rapid,  and  along  which  the  principal  citiea  of 
the  eastern  United  States  have  been  located.t  It  would  appear  that 
this  displacement  began  in  early  Pleistocene  time,  that  it  is  yet  in  prog- 
ress at  a  rate  probably  about  as  high  as  qniet  erogenic  movement  ever 
acquires,  and  that  the  amonnt  of  displacement  increases  northwanl  from 
perhaps  100  feet  at  Washington  to  400  or  500  feet  at  New  York. 

It  is  improbable  that  the  great  earth-movement  of  the  Middle  At- 
lantic slope  extenda  into  New  England ;  for  although  this  part  of  the 
coantry  ia  now  SQfiTering  deformation  as  recently  shown  by  Sbaler,  the 
tilting  is  southward  rather  than  northward  as  in  New  Jersey.  The 
Dioilem  deformation  of  New  England  is  best  shown  in  the  behavior  of 
streams.  Throughout  Massachusetts,  Connecticut^  and  southern  New 
Hampshire  and  Vermont,  the  greater  part  of  the  streams  flow  from 
north  to  south  or  with  slight  deviations  from  this  direction.  Except  at 
the  headwaters  of  these  streams,  where  their  volume  is  too  slight  to 
clean  their  beds  of  the  glacial  waste  which  encnmbera  them,  their 
valleys  are  without  swamps,  and  the  streams  flow  upon  beds  of  hard 
rock  flanked  by  terraces  of  glacial  material  which  record  the  stages  of 
valley- ex citvnti on — i.  e.,  all  of  these  south-flowing  streams  have  high 
declivity  nnd  are  energetically  corrading  their  beda.  A  mnch  smaller 
numl)er  of  New  England  streams  flow  to  the  northward ;  and  these,  un- 
like their  south-flowing  neighbors,  all  flow  sluggishly  in  dtSbris-clogged 
valleys  and  arc  bonlered  by  swamps  instca4l  of  terraces — i.  c,  all  of 
these  streams  have  low  declivity  and  are  employed  in  aedimeutation 
rather  than  cormsion.  The  behavior  of  both  classes  of  atreaina  sug- 
gests southwai-d  tilting  of  the  land  aud  can  not  be  satisfactorily  ex- 
plained in  any  other  way;|  and  this  inference  ia  in  line  with  the  con- 
clusiona  of  Dana,  tbe  elder  Ditchcock,  and  many  others  who  have 
shown  that  the  southward  inclination  of  the  terraces  of  the  Connecticnt 
River  and  its  tributaries  indicates  a  rise  of  tbe  land  to  the  northward 
since  the  recession  of  the  last  ice-sheet  of  the  Pleistocene.  It  is  inline, 
too,  with  the  work  of  Gilbert,  Spencer,  and  others  in  the  region  of  the 

-  Geology  of  Nbw  Jprsey,  IHfiH,  ),p.  3693-64. 
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Great  hakes,  wbere,  as  shown  by  tfai>  first-named  geologist  in  partica- 
lar,  there  has  been  bo  decided  tilting  of  the  laud  since  tbe  retreat  of 
the  latest  ice-sheet  that  some  of  the  terraces  »nd  shore  lines  carved  out 
by  Lake  Ontario  when  its  northern  confine  was  the  recedioff  ice-sheet, 
now  incline  southward  as  mnch  as  6  feet  por  mile  in  western  New  York. 
Southward  tilting  in  the  western  i>art  of  the  Qreat  Lake  region  is  also 
indicated  by  the  backing  of  water  in  the  soatheru  aftlnents  of  Lake 
Michigan  and  the  conseqnent  conreraiou  of  their  months  into  swamps 
and  lakes  as  sbowu  by  Wooldridge." 

The  inferences  of  Bhaler  in  New  England  and  Gilbert  in  New  York 
as  to  the  sontbward  tilting  0;f  the  land  are  iu  line  witli  a  notable  inves- 
tigation of  the  ancient  terraces  and  beaches  of  the  extinct  Lake  Agassiz 
by  Cpham.  As  the  last  iee-slieet  of  the  Pleistocene  withdrew  beyond 
the  divide  between  the  Mississippi  drainage  and  that  of  Hudson's  Bay, 
the  waters  formed  by  its  melting  were  dammed  by  the  divide  and  so  ac- 
cumulated iu  swamps,  ponds,  and  lakes  along  its  front.  Tbe  largest 
of  tbe  lakes  occnpied  the  valley  now  drained  by  the  Red  River  of  the 
North.  It  was  a  veritable  mediterranean  sea,  albeit  of  fresh  water,  and 
confined  on  the  north  by  walls  of  ice  alone;  for  at  the  period  of  its 
maximum  size  it  was  fully  600  miles  long  and  200  miles  in  maximnm 
breadth.  Fending  the  final  melting  of  the  uortheru  nier  de  glace  this 
lake  fonnd  outlet  over  tbe  portage  between  Lakes  Traverse  and  Big 
Stone,  and  thence  threugh  tbe  Minnesota  and  Mississippi  Rivers  to  the 
Gulf;  and,  althongh  it  bas  now  ntt«rly  disappeared  from  the  f.ice  of 
the  earth,  it  has  left  an  unmistakable  record  of  its  existence  and  its 
extent  in  the  terraces  and  beach  lines  already  traceil  by  Upham  over 
many  hundreds  of  miles,  and  in  the  vast  beds  of  Incustral  sediments 
which  make  the  valley  of  the  RcmI  River  the  paradise  of>tlie  wheat 
grower.t  Now  the  old  shore  lines  of  this  extinct  lake  (named  in 
honor  of  the  illustrious  Swiss  naturalist  by  Upham)  are  no  longer  hori- 
zontal as  when  fashioned  by  the  wind-swept  waters,  but  incline  sontb- 
ward about  6  inches  per  mile  on  an  average.  This  departure  from  hori- 
zontality  iu  the  beacb'liues  has  indeed  been  ascritted  (in  part  at  least) 
by  Upham  to  deformation  of  the  surface  of  the  lake  by  the  gravitational 
attraction  of  the  contiguous  ice  sheet;  but  since  it  has  been  shown  by 
,  Woodward  that  this  cause  isalone  incompetent  under  |)robabIe  assump- 
tions as  to  volume  of  tlie  ice  slieet,t  most  geologists  who  concern  them- 
selves witli  such  questions  have  settled  down  to  the  conviction  that 
there  is  here  another  esaniple  of  that  southward  tilting  of  the  area  of 
Pleistocene  glaciation  already  noted  in  New  England  by  I>ana  ami 
others,  in  New  York  by  Gilbert  and  his  contemporaries,  and  about  Lake 
Michigan  by  Chamberlain,  and  more  recently  by  Woolbridge.  Leading 
students  of  the  general  subject  of  terrestrial  deformation  are  indeexl  dis- 

■  Am,  QwilogiHt,  18d8,  vol.  I.  pp.  14:1-140. 
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I>i)»c<l  to  look  upon  tlio  tilting  of  tlio  K'aviiiU'il  rt'Kion  as  but  im  exem- 
)>litic»tiuii  oi  one  of  tlic  ruiidiitiiuiital  hiwis  of  Uiutli  tiiuvciiiciit:  HubUa^e, 
Uiill,  Huut,  and  Dana  long  ago,  and  Duttou,  Fittlier,  Iteado,  Atuxaiidor 
,  Wiucliell,  and  otiiers  within  tlie  last  lustrum,  have  shown  that  the  exter- 
ior portionsof  theearth  behav&as  if  in  a  stiite  of  hydrostiitic  equilibrium, 
ready  to  rise  with  the  removal  and  sink  with  the  addition  of  tbe-matter 
transferred  "by  the  processes  of  graalation.  Now  it  is  evident  that  an 
ice  sheet  must  depress  the  surface  upon  which  it  retsts,  just  as  does  a 
massof  oceanic  sediments,  directly  by  its  weight,  and  also  indirectly 
by  chilling  and  so  condensing  the  underlying  rocks ;  and  since,  as  al! 
students  of  the  primary  agencies  and  conilitions  of  geology  are  agreed, 
the  viscous  mass  of  the  earth  responds  slowly  to  stresses  tending  to  pro- 
duce deformation,  it  is  equally  evident  tha4.  the  resumption  of  original 
attitude  by  any  part  of  the  surface  after  the  recession  of  an  ice  sheet 
mast  be  gradual  and  perhaps  exceedingly  slow.  So  the  southwaTct  tilt- 
ing indicated  by  the  shore  lines  of  Lake  Agiiasiz,  by  the  half  drowned 
estuaries  of  Lake  Michigan,  by  the  beaches  of  the  ancient  Lake  Ontario, 
and  by  the  terraces  of  the  Connecticut  Kivcr,  all  seem  attributable  to 
the  effort  of  the  resilient  terrestrial  cnist  to  return  to  its  original  form 
on  relief  from  the  pressure  of  the  Pleistocene  ice  sheet ;  and  the  diver- 
sity In  behavior  of  the  north-flowing  and  south-flowing  streams  of  New 
England  would  indicate  that  the  restoration  is  even  yet  barely  com< 
plete. 

The  ideas  current  among  the  leading  geologists  of  the  country  con- 
cerning the  behavior  of  the  eartli  as  an  isostatic  body  when  compressed 
beneath  a  greatcontinontal  glacier  have  been  summarized  by  Alexander 
Winchell  within  a  few  months.* 

But  there  are  certain  comparatively  recent  changes  in  level  which 
can  not  be  attributed  to  movements  due  to  the  weighting  of  the  land 
beneath  the  Pleistocene  ice  sheet.  One  of  the  more  ittijiortitnt  contri- 
butions of  the  biennial  period  to  the  general  subject  of  ileformation  is 
that  by  Le  Conte,  on  the  recent  changes  of  physical  geography  in  (Cali- 
fornia indicated  by  the  flora  of  the  coast  islands.l  Sometime  during 
the  Pleistocene  there  was  a  depression  of  the  Pacific  coast  by  which  the 
westernmost  of  the  two  ranges  belonging  to  the  trans-Sierra  mountain 
system  was  nearly  submerged,  only  the  commanding  summits  rising 
above  tide-level  to  form  the  islands  of  Santa  Rosa  and  her  companions; 
and  this  drowned  mountain  range  displays  no  disposition  to  return  to 
its  former  altitude.  The  ))eriod  of  this  submergence  is  indicated,  in  so 
far  as  plants  may  be  regarded  as  chronometers  of  geologic  time,  by  the 
distintictive  Pliocene  llora  of  the  islands,  which  has,  aecort^ing  to  Le 
Cont«,  been  preserved  by  reason  of  its  isolation,  while  the  flora  of  the 
mninlaod  has  undergone  mwliflcation  in  the  struggle  against  competi- 
tors, enemies,  and  climatic  conditions  pro|ier  to  a  great  continent. 
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llie  moist  iiutablu  Noitli  Aiiitiricau  lulviiucuH  of  receut  yenrs  in  the 
obtMjrvutiun  and  iiiti49riin;tatioii  of  tliu  results  of  dia^Uitic  tuovument 
relate  to  faulting.  Two  genetic  classes  of  faults  Lave  loug  been  recog- 
nized— i.  e.,  normal  faults,  in  wliicli  tbo  liiule  (or  iucliuation  of  tLo  plaue 
of  fracture)  is  toward  tbe  tbrowu  side,  aud  i-everawl  or  overtlirust  faults, 
in  whicb  tbe  brnle  is  toward  tbe  lieaved  side ;  and  in  general  the  normal 
faults  have  been  attributed  to  stresses  not  aeconipanied  by  horizontal 
compression,  and  the  overthrust  faults  primarily  (o  horizontal  com- 


Geolo(;iciil  Survey  of  (Jreat  Uritain  eonclnded  that  tbe  ])ecnliar  struct- 
ure of  the  Scottish  Higblands  is  determined  by  overthrust  faulting 
upon  a  grand  scale — older  strata  being  pushed  over  newer,  sometimes 
for  distances  amounting  to  miles.  This  vouclusion  was  so  novel  aud 
striking,  and  so  widely  at  variance  from  prevailing  0|union,  that  despite 
the  ability  of  the  geologists  by  wbom  it  was  enunciated  and  the  appar- 
ent conclusiveness  of  the  evidence  upon  which  it  was  based,  many  con- 
servative students  in  this  country  hesitated  to  accept  it;  yet  within 
the  likst  two  years  there  have  been  brought  to  light  on  tliis  side  of  tbe 
Atliintic  almost  as  striking  examples  of  overthrust  faulting  as  those 
of  the  Scottish  Highlands. 

During  13S6  McUoiniell  nnulo  au  extended  exploration  of  the  Itoeky 
Mountiiins  among  tbe  passt^s  followed  by  the  Oanatlian  Pacific  liad- 
road,  under  the  direction  and  auspices  of  the  Geological  Survey  of 
Canada,  bi  tbe  course  of  this  exploration  be  determined  tbe  limits  of 
a  remarkable  faulted  region,  now  about  26  miles  wide,  though  a  rough 
estimate  places  its  original  width  at  over  50  miles  {tbe  difference  indi- 
cating tbe  amount  of  compression  suffered),  in  which  tbe  faults  ai'e 
generally  of  the  overthrust  type.  Tbe  wbole  region  is  broken  by  a  num- 
ber of  parallel,  or  nearly  parallel,  longitudinal  fractures  into  a  series  of 
oblong  blocks,  and  these  are  tilted  and  shoved  one  over  the  other  until 
they  have  taken  the  form  of  a  westerly  dipping  comiwuud  monocline, 
rising  into  a  succession  of  ridges.  A  section  through  almost  any  of 
these  ridges,  stiirttng  from  the  west,  shows,  first.  Cretaceous  shales  folded 
under  older  formations,  ranging  from  upper  Carboniferous  downward 
through  the  Devonian  and  Silurian,  and  even  to  tbe  Cambrian.  Tbe 
overthrusts  on  the  south  fork  of  Ghost  Itiver  reach  3  or  4  miles;  and 
in  these,  sis  in  some  other  easen,  tbe  rocks  thus  faulted  have  been  sub- 
sequently corrugated,  and  the  original  fault  surface  has  been  flexed 
into  anticliuals  and  synclinals,  parallel  to  those  of  the  planes  of  dejm- 
sition.^ 

Itecent  studies  in  the  Appalachian  region  by  Willis  and  other  officers 
of  tlie  U.S.  Geological  Survey  h:'jve  brought  to  light  examples  of  over- 
thrust faulting,  differing  only  in  degree  from  those  of  the  Scottish 
Highlands  and  the  Canadian  liocky  Mountains;  and  these  observa- 
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tions  have  corrected  certaiD  early  inferences  as  to  the  mecbaaism  of  auch 
faulting;  iofereuces  originating  partly  in  Earopeand  partly  iu  tbe  Ap- 
patacliians,  aod  carrent  for  many  years  on  both  sides  of  the  Atlantic 
Heim  noticed  that  iu  the  Alps  tlie  inverted  limb  of  au  anticlinal  is 
stretched  or  eveu  crushed  out  bet\T^eeu  the  aaticliual  and  synclinal 
curves  of  ail  overturn  and  the  flexure  thus  converted  into  a  fracture, 
and  inferred  that  overthrust  faalts  are  always  formed  in  this  manner ; 
hut  Willis  points  out  that  this  explanation  fails  to  account  for  many 
of  the  faulta  of  the  Ap)>alachiaus  because  the  essential  fact  of  sqneezed 
beds  has  uotbceu  found  iu  that  region.  lie  shows  also  that  the  Appala- 
chian sedimentary  series,  from  tlio  Cambrian  upward,  is  composed  of 
strata  difl'ering  greatly  iu  their  capacity  for  resistance  to  horizontal 
tbrustS)  uud  that  these  variations  iu  rigidity  occur  from  pUce  to  place  iu 
the  same  strata  as  well  as  iu  the  diflereut  strata  superimposed  one  on  the 
other,  and  that  the  rigi^  strata  may  not  fold  at  the  place  where  a  verti- 
cally adjacent  flexible  stratum  docs  fold,  but  that  the  rigid  stratum  may 
ride  forward  on  its  bedding  plane  until  it  reaches  an  axis  [anticlinal  of 
synclinal)  iu  which  both  beds  have  suffered  flexure,  and  that  the  forward 
movement  may  then  sheer  across  the  beds  on  the  opposite  dip,  produc- 
ing a  fault,*  Under  this  view  it  would  appear  that  the  yielding  of 
rocks  to  horizontal  pressure  may  take  place,  (1)  as  corrugation ;  (2)  as 
overthrusts,  perhaps  originating  in  incipient  corrugations ;  (3)  as  vari- 
ous combinationsof  corrugation  ami  overthrust  faulting,  the  difference 
iu  eft'ect  depending  upon  diS'erence  in  structure,  dififereuce  iu  the  pressure 
beneath  suporincumbeut  beds,  and  other  differences  iu  conditions. 

Willis's  iuferences  from  Appalachian  structure  have  beeu  checked  by 
experinieutiktiou.  During  the  past  year  he  has  subjecte<l  masses  of  wax 
consisting  of  alternating  layers  of  varj'ing  rigidity,  built  up  in  imitation 
of  the  rocky  strata  of  the  earth's  crust,  to  horizontal  compression,  the 
waxen  strata  being  variously  loaded  in  diflfereut  exiieriments ;  and  be 
fluds  that  the  deformation  of  tbe  miniature  strata  iu  his  models  imitates 
the  deformation  disi>Iayed  on  a  grander  scale  in  tbe  Appalachian  Mount- 
ains. 

Another  order  of  faults,  also  resulting  from  horizontal  compression, 
bas  recently  beeu  developed  by  Davis.  There  are  iu  tbe  Connecticut 
Valley  extensive  deposits  of  sandstone  aud  shale  of  Triasaic  age,  of  on- 
known  thickness,  generally  dipping  eastward  at  a  considerable  angle  j 
and  there  are  in  New  Jersey,  Feuusylvauia,  and  northeru  Virginia  sim- 
ilar de[>osits  of  Triassic  sandstone,  also  of  uukuown  thickness,  dipjitng 
westward  at  high  angles.  In  both  of  these  areas  tbe  existence  of  faults 
bas  long  been  suspected,  and  iu  a  few  cases  minor  faults  have  actually 
beeu  discovered ;  so  the  feeling  has  gained  ground  that  despite  the  persis- 
tent and  high  dips  over  broad  areas,  the  de^wsits  are  only  of  limited  thick- 
ness.   Kow  Davis  has  shown!  that  in  tbe  Connecticut  area  there  are 

'Bull.  Phit.  Soc.  W;tah.,  IHCU),  vol,  !U  (in  presa). 
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intercalated  within  the  saadstoQes  certain  sheets  of  trap,  mainly  intrn- 
sive ;  and  using  these  distinctive  beds  as  data  planes  in  the  otherwiee 
homogeneous  deposits,  he  flnds  that  the  same  beds  ro-appear  many 
times,  and  that  in  some  cases  several  successive  trap  ridges  are  formed 
by  outcropping  edges  of  a  single  bheet,  the  mass  having  been  thrown 
into  a  series  of  parallel  blocks  and  subsequently  so  degraded  as  to  leave 
the  harder  trap  projecting  in  the  form  of  strongly  accented  surface 
features.  His  explanation  of  the  faulting  in  this  region  ia  unique.  He 
Bupitoses  that  the  Triassic  saudstooes  were  originally  deposited  iu  bor- 
izoutal  beds  upon  an  eroded  surface  of  highly  iucliued  (but  not  vertical) 
schists,  gneises,  etc. ;  that  after  the  completion  of  Triassio  doi>ositiou, 
horizontal  compression  occurred;  that  the  incliued  crystulliue strata 
slipped  upon  each  other,  as  does  a  row  of  fallen  books  when  pushed  to 
nprigbt  position,  and  thus  became  more  nearly  vertical ;  and  that  as 
the  successive  blocks  (defined  perhaps  by  intercalations  of  softer  mat- 
ter) approached  verticality  the  veneer  of  Triassic  «eiliments  above  was 
broken  through  by  a  succession  of  approximately  vertical  faults  coin- 
ciding with  the  planes  of  slipping  among  the  crystalline  strata.  l>avis's 
hypothesis  is  certainly  suggestive,  and,  if  valid,  constitutes  a  notable 
advauce  iu  the  branch  of  geology  dealiug  with  the  deformation  of  the 
earth. 

Tho  terra  incognita  of  American  geographers  for  many  years  has 
been,  singularly  enough,  not  tbe  comparatively  inaccessible  mountains 
and  deserts  of  the  West,  but  a  tract  iu  southwestern  Missouri,  north- 
western Arkansas,  and  eastern  Indian  Territory.  Somewbere  here  was 
supposed  to  belong  that  will-o'-the-wisp  of  geographers  and  geologiste 
alike,  tbe  Ozark  Mountain  system — a  half-ideal  mountauie  tract  com- 
monly named  in  geographic  treatises  and  soinetiines  vaguely  located  in 
small-scale  maps,  though  no  geographer  knew  their  exact  position  and 
no  geologist  knew  tbeir  structure.  Now  during  tho  last  year  or  two 
a  part  of  this  tract  has  been  surveyed  topographically  by  officers  of  the 
V.  8.  Geological  Survey  and  its  general  configuration  ascerteiued ;  and 
moreover  the  work  of  the  geological  survey  of  Arkansas  has  extended 
along  its  southern  flanks  and  the  predominant  structural  characteristics 
ascertained.  According  to  Brauuer  and  Comstock,  the  region  sufitei'ed 
post- Paleozoic  deformation  now  expressed  by  corrugation  approaching 
the  Appalachian  tyjie,  the  strata  lying  iu  a  series  of  folds  of  nearly 
east-west  direction;*  audasiKtintedoutby  the  former  iu  a  communica- 
tion before  tbe  American  Association  for  the  Advancement  of  Science 
at  Cleveland,  tbe  crystalline  rocks  found  along  the  southern  fiauks  of 
the  corrugated  tract  are  not  eruptive,  as  they  have  hitherto  beeu  re- 
garded, but  Archeean,  bo  that  tho  region  would  appear  to  be  homologous 
with  and  probably  a  continuation  of  the  Appalachian  region  of  eastern 
United  States. 


'^k.  Oeol.  Survey,  Ann.  Ept.  Ibes,  vol.  i,  uiapa,  and  p.  xsxi~  i 


240         RECOKU  OF  HCIKNCK  FOB  1»M7  AND  1«»8. 

During  tile  biennial  jteriod  Hierc  Imvw  been  soine  valuable  foreij;u 
coiitriliutiotia  to  our  knowletlge  ot'tbe  causes  and  eondittonti  of  uiouut- 
aiu-iDDkiDg,  iiottibly  Mm  duvclopment  of  the  couception  of  tlie  "  k-vel- 
of-uo-strain;"  for  as  bIiowu  ujiou  itliysical  grouuds,  by  Iteade,  FisUer, 
G.  n.  Darwin,  and  Davison,  there  is  at  limited  depth  within  the  tcixes- 
trial  cru»t  a  horizon  or  eouchis  in  which  tangential  Ktri'SH  disappearx. 
Thin  couceptiou  Las  iuoditle<l  American  as  well  as  foreign  thought,  but 
thus  far  tio  iiii))ortant  eontribatious  to  the  subject  have  been  made  uu 
thiit  side  of  thu  Atlantic. 

Apropos  to  tbeconcluHionsof  geologists  and  phyniciKts  concerning  (be 
iBOStatie  condition  (or  condition  of  hydrostatic  er|uilibdum)  of  the  exte- 
rior crust  of  tbe  earth,  and  of  the  bearing  of  these  couclusions  u|)on  the 
general  problem  of  mountiiiu-making,  reference  may  bo  made  toapnic- 
tically  new  conception  as  to  eertaiu  relations  lietween  sedinicutatiou 
and  depi'easiou  which  bears  upon  the  theory  of  mouutain-making  re- 
cently advocated  bj  Keade.  It  may  be  thus  stated:  Lines  of  sedi- 
mentation are  tbe  margins  of  continents,  and  tbe  se<)inients  ai'e  laid 
dunn  not  upon  burizoutal  surfaces,  but  upon  seawardly  sloping  bot- 
toms ;  so  the  sediments  do  not  form  horizontal  beds,  but  take  a  variable 
seaward  slope,  determined  by  marine  currents,  wave  action,  etc.  Thus 
the  mass  of  sediments  is  collectively  in  tbe  condition  of  amaNsof  eimw 
ui>on  a  roof  or  upon  a  mountain  Kido;  i.  e.,  in  a  condition  of  potential 
iustnbility  or  inequipotmtiality.  If  the  mass  is  stable  in  either  case,  it 
is  because  thu  friction  among  tbe  particles  exceeds  the  attraction  of 
gnivitation  upon  the  particles;  it  is  obvions  that  if  particle  friction 
were  reduced  by  augmentation  of  temperature  or  by  alteration  of  con- 
stitution, or  if  the  efiiciency  of  gravitation  were  increased  by  atldition 
to  tlie  mass,  thu  point  of  stability  niiglit  bo  passed,  when  tbe  mass 
would  move  in  the  direction  of  the  sloi>e;  and  it  is  equally  obvious 
that  if  an  inequi potential  mass  expand,  the  resulting  movement  will 
not  take  place  equally  in  all  directions,  but  maiidy  or  wholly  in  tbe 
direction  of  least  resistance,  which  is  that  of  the  slope.  Since  tbe 
setlimeuts  fringing  continents  are  in  a  conditiou  of  inequipolentiality, 
any  movement  duo  to  the  rise  of  iKogeotherms  or  other  cause  must  take 
place  in  a  single  direction  ;  and  it  might  not  be  limited  to  that  due  to 
expansion,  for  otiier  factors  co-operate.  Supplemented  by  this  addi- 
tional conception,  the  bypothetfis  of  mountain  growth  so  ably  a<lvocat«d 
by  Herschel*  (who  alone  recognized  vaguely  the  eonci^ption),  Habl>age, 
Hall,  Dana,  Le  Ooiite,  lieude,  and  a  score  of  others,  appears  to  gain 
much  in  acceptability.t  The  great  displacement  of  tie  Middle  Atlan- 
tic slope  has  been  attributed  to  downward  and  seaward  settling  of  the 
iiiequipotential  mass  of  Mesozoic  and  Cenozoic  sediments  constituting 
tbe  coastal  plain.} 

*  L.  B.  A.  U.  T'liil.  Man.,  IH5<l.4lli  «'5r.,  xil,  pp.  1'J7-1HH. 
tMcGee,  Gcol.  .Mjlg.,Decu<lfl  III,  la-W,  vol.  v,pp.  4U4,4<J&. 
t  7Hj  Ana.  Bepurt  U.  8.  Guol.  Survey,  IBriy,  p.  G34. 
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8ince  dtastatic  movements  are  predomiuaatly  vertical  and  mt^asared 
from  sea-level  as  a  datam  plane,  tbe  determination  of  the  mean  sea-level 
(commonly  called  tbe  "  figure  of  the  eartb,"  or,  more  properly,  the  geoid) 
is  important  to  geologists.  The  "  figure  of  the  earth  "  U  also  important 
to  geologists  io  another  way :  It  has  long  been  known  that  despite  the 
gravitational  attractiou  of  mountains  and  continental  uiassea  a  plnmb- 
liue  Baspended  at  the  sea-shore  is  geueratly  deflected  seaward,  and  that 
in  some  cases  a  plumb-line  suspended  at  the  base  of  a  mountain  range 
i8  deflected  toward  the  plain  rather  than  tbe  inonntains ;  and  accordingly 
it  has  lieen  supposed  by  many  physicists,  astronomers,  and  geologists 
that  tbe  rocks  constituting  the  ocean  bottom  are  heavier  than  those  of 
the  land,  and  that  tbe  rocks  nnderlying  plains  are  often  heavier  than 
those  forming  monntaio  masses.  Suess  and  some  others  have  indeed 
maiutained  that  such  monutain  systems  as  tbe  Andes  mnst  attract  and 
materially  elevate  tbe  surface  of  contiguous  ocean  waters ;  but  Pratt 
and  several  other  careful  students  have,  on  the  contrary,  advocated  the 
simple  inference  from  observation ;  and  Faye  has  attributed  the  great 
iuequalities  of  tbe  earth's  surface  t»  the  more  rapid  refrigeration  and 
consequent  condensation  of  sea  bottoms  than  of  land  surfaces.  "Sov, 
tbe  determination  of  the  differences  in  density  indicated  by  the  anom- 
alous deflection  of  the  plumb-line  in  certain  cases,  and  ao  the  solu- 
tion of  some  of  the  most  profound  problems  with  which  geologists  have 
ever  grappled,  depends,  first,  niK>n  tbe  determination  of  the  general 
form  of  the  geoid,  and  second,  upon  the  development  of  a  formula  by 
which  the  gravitational  attractions  of  adventitious  rock  masses,  and  of 
rock  masses  varying  in  density,  can  be  computed.  The  importance  of 
these  inquiries  has  been  recognized  by  some  of  the  ablest  mathemati- 
cians, physicists,  and  geologists,  including  Thomson,  Clarke,  Pratt, 
Fisher,  Stokes,  Helmert,  G.  H.  Darwin,  Fischer,  and  others.  For  some 
years  past  Woodward  has  been  engaged  upon  these  problems ;  and  dur- 
ing 1888  he  publishetl  an  elaborate  discussion  of  the  whole  sul)ject,  in- 
cluding analyses  of  the  results  reached  by  former  investigators,  and 
formulie  applicable  in  evaluating  the  deformation  of  water  surfaces  by 
the  gravitational  attraction  of  ice  masses,  continents,  and  mountains, 
the  changes  in  level  of  inconstant  lakes,  etc.*  While  the  immediate 
resnlt  of  Woodward's  researches  can  scarcely  be  regarded  as  a  con- 
tribution to  knowledge  of  the  general  phenomena  of  deformation,  his 
contribution  is  worthy  of  note  as  a  sound  basis  for  further  investigation. 

DEGBADATIOK. 

Alt  portions  of  the  earth  standing  above  the  level  of  the  sea  are  sub- 
ject to  degradation.  Different  processes  effect  degradation,  but  incom- 
parably tbe  most  potent  is  the  action  of  raiu  and  rivers.  Now  tbewhole 
subject  of  hydro-dynamic  action  has  receiveil  more  attention  from  Amer- 

■Bnll.  of  the  U.  8.  Geo).  Satvey,  Na.  46. 
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ican  geologist  tbau  Trota  tbo8e  of  any  other  coautry,  aud  the  greater 
part  of  oar  kuowledge  of  the  subject  mast  be  credited  to  Amertcaii  iu- 
vestigatore.  Thus,  it  whs  Amertvau  geologists  employed  iu  the  caQou- 
cot  plateaus  and  mouutaiiis  of  the  western  Territories  who  discovered 
that  tbo  water  of  a  river  is  not  so  macb  the  agert  of  corrasiou  (which 
is  oue  of  the  principal  modes  of  degradation)  as  the  vehicle  by  which 
the  agent  is  rendered  oi>erative,  aud  that  tbe  real  ageut  of  corrasion 
is  the  sand  or  other  material  with  which  tbe  water  of  rivers  is  loaded. 
Pare  water  is  practically  impotent  as  a  corradiug  agent ;  but  when  fdr- 
uisbed  with  tools  in  tbe  form  of  sand  grains  it  rapidly  cuts  away  the 
hardest  rocbs.  Aud  this  is  only  one  of  many  American  contribntions 
to  tbe  snbjecL 

Until  recently  it  has  been  commonly  believed  that  while  the  sand 
grains  and  other  matter  held  in  sasi^nsion  in  river  water  directly  in- 
creases corrasiou,  there  is  au  indirect  diminution  in  corradiug  capacity 
going  with  the  addition  of  such  matter,  due  to  tlid  absorption  of  a  por- 
tion of  tbe  energy  of  the  stream  in  truusporting  the  solid  matter.  Ac- 
cording to  one  of  tbe  highest  authorities  on  tbe  subject,  "where  a 
stream  has  all  the  load  of  a  given  degree  of  commiuutiou  which  it  is 
capable  of  carrying,  the  entire  energy  of  tbe  desceuding  water  and  load 
is  consamed  iu  the  translation  of  tbe  water  and  load,  aud  there  is  none 
applied  to  corrasii^o.  -  -  -  The  work  of  transportation  may  thus 
monopolize  a  stream  to  tbe  exclasion  of  corrasion,  or  tbe  two  works 
may  be  carried  forward  at  the  same  time."  *  The  same  geologist  has  as- 
sumed the  practical  equality  of  the  two  elements,  and  thus  that  corra- 
sion is  little  affected  by  load.  Such  has  been  the  state  of  opinion  on 
this  subject  for  a  decade. 

Within  a  few  months  another  American  contribution  of  tbe  firsi  iai- 
portauce  has  been  made  to  this  subject :  In  a  pajwr  read  before  the 
National  Academy  of  Sciences  iu  November,  188S,  Powell  pointed  out 
that  there  is  a  distiuctiou  between  the  sediment  rolled  or  pnshed  along 
the  bottom  of  a  stream,  and  that  which  is  of  sncb  degree  of  comminu- 
tion as  to  float  in  the  running  water;  aud  that  to  tbe  extent  that  ma- 
terials are  rolled  along  tbe  bottom  by  impact  the  energy  of  the  water 
is  indeed  utilized  iu  transportation,  as  held  by  Gilbert  and  others,  but 
that  to  tbe  extent  that  transportation  is  accomplished  by  flotation,  tne 
gravity  of  tbe  particles  themselves  ia  tbe  entire  force  of  trausportatiou ; 
so  that  whateveris  driven  is  transported  by  tbe  energy  of  tbe  water,  while 
whatever  floats  is  transported  by  its  own  iuberent  gravity.  Tfauswlthln 
certain  wide  limits,  aud  nnder  certain  conditions  of  commiuutiou  of  the 
load,  the  energy  of  a  stream  would  appear  not  to  be  diminished  but  on 
the  contrary  greatly  increased  by  tbe  addition  of  load.  If  the  law  thus 
formnlated  be  valid  (and  ita  validity  has  not  thus  far  been  questioned) 
its  discovery  will  become  of  great  aud  wide-reaching  pmcticul  value  to 

"  Gilbert,  Geology  of  the  Henry  Uouutaioe,  1877,  p.  111. 
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studeiits  of  engiucering  iiroblemB,  at)  well  as  togeolo^njits  couceraed  with 
the  various  and  increaBiugly  important  problems  of  degradatiOD. 

Uuqueatioaably  tbe  most  uotewortby  cootribatiou  to  objeclive  geol- 
ogy (loriug  the  bjeoDial  period  is  the  recoguitiou  by  ceveral  studeDts  of 
the  iutiniaUt  relation  between  topographic  conflgnratioD  and  geologic 
liistory.  Although  fully  matured  only  within  a  few  months,  the  concep- 
tion found  birth  during  the  days  of  active  geologic  investigation  in 
western  Territories,  originating,  as  have  so  many  other  wide-reachiug 
inductions,  in  the  fertile  brain  of  Powell,  but  receiving  notable  impetus 
through  the  early  work  of  Dutton.  The  former  geologist  pointed  out 
that  one  of  tbe  leading  determiuanta  of  degradation  is  found  in  the 
declivity  of  streams,  and  that  there  isa  certain  miuimuiD  declivity  be- 
youd  which  there  is  neither  corrasion  nor  transportation.  It  is  of 
conrse  evident  that  no  stream  can  sink  its  channel  below  the  level  of 
tbe  sea ;  and  as,  Powell  pointed  oat,  it  is  equally  evident  that  at  a  dis- 
tance from  the  sea  a  stream  can  not  sink  its  channel  below  a  certain 
altitude  above  tide  which  will  give  aslopejust sufficient  to  permit  flow- 
age;  and  also  that  no  tributary  can  corrade  its  channel  below  the  level 
of  its  primary.  This  lowest  limit  of  corraKiou  and  transportation  may 
be  called  the  base  hvel  of  erosion.*  '  Tbe  importance  of  this  conception 
was  realized  by  several  of  the  leading  geologists  of  the  world,  but  cir- 
cumstances prevented  further  development  of  the  subject,  and  the  con- 
ception lay  dormant  for  years. 

Recently,  different  geologists  at  work  in  eastern  United  States  have 
noticed  certain  iutennontane  plains  and  ancient  terraces  which  can  be 
explained  only  apou  tbe  hypothesis  that  during  some  past  period  the 
land  stood  lower  than  now,  and  remained  stationary  until  not  only  the 
rivers  and  their  tributaries,  but  tbe  minor  streamlets— and  even  the 
rain-bom  rills  and  so  the  entire  surface,  were  reduced  to  a  level  below 
vhich  degradation  was  impossible;  and  tbe  term  base  level  was  ex- 
tended not  only  to  rivers  and  their  tributaries,  but  to  whole  continents, 
so  that  to-day  tbe  term  is  applied  to  a  bi-dimensional  surface  rather  than 
a  series  of  uui-dimensional  lines.  Moreover,  it  was  found  that  the  inter- 
montane  plains  are  in  many  cases  bounded  by  steep  slopes  and  inter- 
Bected  by  sharp-cut  gorges  and  ravines  which  could  only  be  explained 
on  the  assumption  that  at  tbe  close  of  the  base-level  period  the  land 
was  lifted  so  high  that  degradation  whs  greatly  accelerated,  but  for  a 
period  too  short  to  permit  the  general  reduction  of  the  area  to  a  new 
base  level;  and  the  geologists  concluded  that  tbe  plains  tell  of  altera- 
tions in  level  of  the  land  as  well  as  of  long  standing  at  a  single  level. 
The  conception  expanded  still  further  as  study  progressed  until  it  came 
to  be  perceived  that  every  hill  and  valley  is  a  reconi  of  geologic  activ- 
ity depending  upon  the  rehition  between  land  and  sea,  and  thns  indi- 
cating the  geographic  configuration  of  past  periods.    So  a  new  geologic 

* Exploratiou  of  th«  Colorado  Biver,  l»ro,  p.  303. 
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alphabet  was  deviued,  aud  dow  geologists  read  geologic  history  lh>m  the 
hills  as  well  as  from  the  strata  and  their  cootaiued  fossils. 

This  line  of  investigation  has  been  snccessfuliy  jiursaed  by  Davis,* 
who  has  acquired  such  skill  in  the  interpretaiiou  of  geologic  history 
from  topographic  forms  as  to  be  able  to  read  the  principal  events  in 
tbe  geologic  development  of  New  Jersey  and  Pennsylvania  from  topo- 
graphic maps ;  it  has  been  pnrsued  by  McGco  with  snch  suovestt  that 
"  probably  for  the  first  time  important  practical  conclnsious,  involving 
the  consideration  of  bypogeal  strncture  and  orogeuic  movement,  have 
been  based  on  tbe  interpretation  of  topography  and  ou  iuferenccs  from 
the  present  behavior  of  the  streams  by  which  the  topography  has  been 
determined  ; "  t  and  it  has  also  been  parsaed  with  snccess  by  Willis  in 
the  central  Appalachian  region.  So  complete  has  been  the  develop- 
ment of  this  method  of  investigation  that  nearly  as  much  iofomiation 
concerning  the  geologic  history  of  the  Atlantic  slope  has  been  obtained 
f^m  tbe  toiiographic  oonAgnration  of  the  region  within  two  years  afl 
was  gathered  from  the  sediments  of  the  costal  plain  aud  their  contained 
fossils  in  two  generations. 

The  interpretation  of  geologic  history  from  topographic  configuration 
may  well  be  called  the  2few  Otology.    It  opens  a  new  field  for  the  science 
so  extensive  as  to  nearly  doable  its  domain ;  and  this  field  has  been 
fully  entered  by  American  geologtstfi  alone  and  within  the  last  two  * 
years. 

DEPOSITION. 

The  clastic  rocks — the  products  of  deposition — have  been  more  ezten- 
Fively  studied  than  any  other  class  of  geologic  phenomena ;  out  of  thdr 
study  has  grown  tbe  greater  part  of  geologic  literature ;  surveys  aud 
commissions  have  been  endowed  chiefly  for  the  purpose  of  investigating 
them  ;  national  and  international  conventions  have  been  established  to 
discuss  them;  and  tbeir  relations  to  science  in  general,  to  the  arts, and 
to  tbe  welfare  of  the  race  have  been  elaborated  by  a  host  of  students. 

During  tbe  biennial  period  special  attention  has  been  given  to  this 
branch  of  geology  under  the  stimulus  affonled  by  the  organization  and 
active  work  of  the  Congr^  O^ologiqne  luternatioual  abroad  and  the 
American  committee  of  the  Congr^s  in  tbisconntry.  The  American  com- 
mittee operated  mainly  through  subcommittees,  consisting  of  a  few  spe- 
cialists (one  of  whom  was  tbe  reporter  of  the  subcommittee)  and  some- 
times associates.  Each  subcommittee  sought  to  develop  a  taxonomy 
applicable  to  a  particnlarpart  of  tbe  geologic  column,  and  the  various 
Bubclassificatious  are  designed  to  be  thrown  together  into  a  general 
tazonomic  system  similar  to  but  more  refined  than  those  current  in 
objective  geology  for  a  generation.  The  reporters  were,  on  the  Archean 
Persifer  Frazer;    on  tbe  Ijower    Paleozoic,  N.  11.  Winchell;   on  the 
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Upper  Paleozoic,  U.  S.  Williams  (Devooian),  and  J.  J.  Stevenson  (Car- 
bouiferons) ;  on  the  Mesozoic,  O.  H.  Cook;  ou  tlie  Ceriozoic,  E.  A. 
Smith  (marine  Ceiiozoit),  and  E.  D.  Cojie  (interior  Ceiiozoic);  and  on 
the  Quaternary  and  recent,  0.  E.  Bitcbcock.  Tbe  several  reiwrts  were 
eilited  and  prefaced  with  a  history  of  the  committee  by  Prazef,  printed 
in  an  octavo  volume  of  about  260  pages,  and  distribnted  at  tbe  London 
session  of  tbe  Congrto  O^ologique  International.  It  should  be  ob- 
served that  these  reports,  and  the  general  system  into  which  they  are 
designed  to  be  thrown,  generally  represent  the  primitive  analytic  classi- 
fication or  classrflcatton  by  products,  and  not  the  synthetic  classification 
or  classification  by  genesis,  mentioned  in  an  earlier  paragraph. 

Tbe  formal  reports  of  the  American  committee  represent  however 
bnt  a  part  of  tbe  activity  in  current  thought  awakened  throngb  the  or- 
ganization of  the  Congr^s.  In  bis  vice-presidential  address  before  tbe 
American  Association  at  New  York  rn  1887,  Gilbert  developed  certain 
fundamental  considerations  in  geologic  taxonomy,  nomenclature,  and 
cartography.  The  address  broaght  out  cleariy  the  distinction  between 
classifications  based  upon  structural  units,  and  niton  time  units  respect- 
ively— classifications  which  may  be  perfectly  distinct,  though  both  may 
traverse  the  same  ground  and  which  are  both  valuable  for  different 
purposes;  e.  g.,  the  mining  geologist  may  only  be  interested  in  the 
structural  classificatiou,  while  tbe  paleontologist  or  student  of  geo- 
chrouy  may  be  interested  only  in  the  time  classification.  It  is  just  to 
Bay  that  this  address  elicited  adverse  criticism,  notably  by  Frazer."  A 
year  later  Vice-President  Cook  addressetl  bis  section  of  the  American 
Association  at  Oleveland  ou  a  similar  subject.  A  statement  of  the  meth- 
ods of  cartography  in  use  by  tbe  U.  S.  Geological  Survey  in  1886  was 
presented  before  the  Congr^s  G^ologique  International  at  Berlin  in 
that  year  by  McGee,  and  was  published  iu  1888  in  tbe  compte  rendu  of 
the  session;  and  other  contributions  totbe  taxonomy  of  the  clastic  rocka 
have  appeared. 

It  is  to  be  noted  that  the  interest  awakened  by  these  discossions  re- 
sulted not  only  in  much  writing  on  geologic  tasonomy  based  upon  infor- 
mation already  in  hand,  bnt  also  in  much  valnable  work  in  the  field; 
and  the  outcome  of  this  work  comprises  several  of  tbe  most  important 
contributions  to  geologic  progress  made  during  tbe  last  two  years. 

Foremost  among  these  must  be  placed  the  recognition  by  Irving  and 
his  associates  (Gbamberlin  and  Van  Hisc)  of  a  vast  mass  of  sediments, 
nearly  6  miles  in  vertical  thickness,  below  tbe  base  of  tbe  previously 
known  fossiliferous  rocks  of  the  terri'strial  crust  and  above  the  original 
crystalline  nucleus  which  everywhere  forms  the  foundation  ui>on  which 
the  clastic  strata  arc  built.  This  newly-recognized  series  of  rocks  is 
best  developed  in  the  Lake  Sujterior  region,  where  it  was  studied  by 
Irving  and  his  associates ;  bnt  apparent  equivalents  have  beeu  found  in 
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Kew  England  by  Putnpellj,  in  the  Grand  Cafion  region  by  Walcottand 
Powell,  iu  Ociitral  Texas  by  Walcott,  aod  iu  some  otber  parte  of  the 
coantry.  Irvjug  was  disjioaed  to  separate  the  aeries  into  two  groups, 
each  co-ordinate  with  the  Devoniau,  Silariau,  Cambrian,  etc. — viz,  the 
Keweenawau  and  Hnroniao, — and  to  class  the  entire  series  as  a  great 
system  co-ordioale  with  the  Paleozoic,  for  which  be  proposed  the  term 
Agnotozoic*  The  present  disposition  among  leadiog  American  geolo- 
gists is,  however,  to  reduce  the  series  to  tbe  tazonomic  rank  of  the 
groups  (Devonian,  Silurian,  etc.),  and  to  combine  its  divisions  ander  the 
name  Algonkian. 

Second  iu  importance  to  the  recognition  of  the  Algonkian  must  be 
placed  the  discovery  iu  Texas  during  1887  of  a  series  of  Cretaceous  de- 
posits underlying  the  Dakota  formation  (the  supposed  base  of  the  cre- 
taceous in  this  country),  which  is  paleontologically  equivalent  to  the 
lower  half  of  the  European  cretaceous.  The  bridging  of  this  break  in 
the  history  recorded  in  American  sedimentsis  due  to  the  labors  of  Hillt 
and  C.  A.  White4  "^^^  evidence  niton  which  the  conclusions  of  these 
investigators  rest  is  largely  paleontologic,  and  their  discovery  is  of  in- 
terest to  paleontologists  as  well  as  geologists. 

Another  not«worthy  event,  also  of  interest  to  the  paleontologist,  while 
at  the  saine^time  important  in  statigraphy,  is  the  elucidation  of  the 
structure  of  tbe  Taconic  Mountains  in  western  New  England,  largely 
by  Walcott,  during  1887  and  1888.  There  is  in  eastern  New  York  and 
western  New  England  a  region  of  faulted  and  metamorphosed  crystal- 
Hue  or  subcry stall  ine  rocks,  generally  deeply  mantled  by  drift,  which 
.  has  been  the  intellectual  battJe-groond  of  nearly  all  American  geologists 
given  to  controversy  for  over  half  a  century.  In  the  early  forties  some 
of  these  rocks  were  erroneously  grouped,  and  efforts  were  made  to  give 
tbis  fictitious  group  a  place  in  systematic  geology  uuder  the  name 
"Taconio  system"  and  the  "Taconic  question"  has  been  before  the  geo- 
logic world  from  that  day  almost  to  this.  Late  in  1886,  and  again  in 
1887,  Walcott  visited  the  region,  and  after  mncb  labor  discovered  tbe 
defective  arrangement,  ascertained  the  true  relations  of  the  strata,  and 
made  public  his  conclusions.  In  tbis  work  he  was  greatly  aided,  by  the 
results  or  careful  field  studies  extending  over  many  years,  by  the  emi- 
nent geologist  of  Tale,  James  D.  Dana.  The  careful  work  in  the  field 
by  Dana  and  Walcott  has  however  been  criticised.  Tbe  contributors 
to  the  subject  during  the  biennial  period  include  Hunt,  Marcou,  Miller, 
Newberry,  Vogdes,  A.  Winchell,  N.  H.  Winchell,  and  others.  But  to 
the  geologist  int«re8ted  in  substantial  progress  rather  than  polemics, 
and  to  tbe  layman  interested  iu  the  practical  results  of  geologic  investi- 
gation, the  most  satisfactory  contribution  ever  made  to  the  "Taconic 
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qaestion  "  was  that  of  the  veoerable  Dana  id  December,  1888,  and  it  may 
easily  be  quoted  at  leogth : 

"1S41-1§S§."* 

An  event  of  some  importance  to  studeots  of  tbe  mnltif^oDB  prod- 
nets  of  deposition  is  tli»  definition  of  the  Columbia  formation.  There 
is  a  break  io  geologic  history,  as  commonly  interpreted,  between  the 
Neoc«ne  and  the  Pleistocene,— a  biatns  partly  natural  and  partly  taxo- 
nomic,  and  exceedingly  difficult  to  close  by  reason  of  diverse  methods 
of  classification  as  well  as  by  reason  of  the  dearth  of  common  phenom- 
ena. Bat  the  formation  nndor  consideration  is  a  superficial  deposit  of 
known  genesis,  intimately  connected  with  the  other  Pleistocene  depos- 
its of  the  country ;  it  is  at  the  same  time  a  fossibferous  sedimentary  de- 
posit as  intimately  connected  witb  the  Xeoceue  and  Eocene  formations 
of  the  middle  Atlantic  slope  as  these  are  connected  among  themselves; 
and  thns  the  formation  not  only  covers  the  natural  discontinuity  be- 
tween tbe  Neocene  and  Pleistocene,  but,  since  it  is  susceptible  of  classi- 
fication witb  either,  closes  the  taxonomio  hiatus  as  well.t 

There  has  long  been  grave  uncertainty  as  to  tbe  relations  among  cer- 
tain members  of  that  Silurian  or  Cambrian  rook  series  of  tbe  upper  Mis- 
sissippi Valley  known  in  part  as  tbe  Lower  Magaesian  Limestone  of 
Owen ;  and  it  is  a  source  of  gratification  to  geologists  to  note  that,  in 
the  second  volnmeof  bis  final  report,  N.  H.  Winchell  has  'clearly  set 
forth  the  relations  of  the  various  members  of  this  series,  particularly  in 
Minnesota  and  Wisconsin.  The  series,  t)eginning  at  tbe  base  of  the 
well  characterized  St.  Peter  Sandstone,  is  as  follows:  (1)  Shakopee 
Limestone;  (2)  New  Richmond  Sandstone;  (3)  main  body  of  limestone 
("Lower  Magnesian"  in  part) ;  (4)  Jordan  Sandstone;  (5)  St,  liSwrence 
Limestone;  (6)  a  be«l  of  sbales;  (7)  Dresbach  Sandstone  (the  last  four 
representing  tbe  St.  Croix);  (8)  a  bed  of  shales;  and  (9)  Hinckley 
Sandstone  (tbe  last  six  constituting  the  Potsdam  of  Wisconsin);  tbe 
whole  resting  upon  the  red  sbales  and  sandstones  which  pass  into  the 
copper-bearin_g  series.^ 

One  of  the  most  puzzling  problems  which  the  geologists  employed  id 
tbe  western  Territories  have  been  called  upon  to  solve  is  the  absence 
of  formations  elsewhere  of  great  volume,  without  marked  nnconformity 
between  the  older  and  newer  deposits.  This  condition  is  especially  coa- 
Bpicnous  in  the  Rocky  Mountains,  where  the  Silurian  is  sometimes  re- 
duced to  a  few  feet  of  sbales  or  limestones,  and  is  sometimes  almost 
nn recognizable.  It  is  also  conspicuous  in  the  Black  Hills,  where,  ac- 
cording to  Newton,  the  Cambrian  includes  but  250  feet  of  sandstones 
and  quartzites,  while  the  Silurian  proper  and  the  Devonian  are  absent,! 
although  there  are  no  marke<l  unconformities.  Newton's  obaervations 
were  verified  and  tbe  anomalous  relation  of  tbe  Black  Hills  rocks  dis- 
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cDssed  daring  tbe  past  year  by  Crosby ;  •  and  it  was  shown  that  daring 
Siluiiau  aud  Devoniau  time  tbe  region  now  upheaved  as  an  isolated 
moaotaiDtractiutbotnidstof  agreatcontiueut  must  have  been  the  bot- 
tom of  an  ocean  so  broad  and  deep  that  sediments  were  not  transported 
to  it  iusofflcieut  quantity  to  form  deposits  of  any  considerable  volnm&— 
that  daring  a  large  part  of  the  Paleozoic  the  region  mu«t  have  beou 
iu  much  tbe  same  condition  as  are  to-day  the  abyssmal  depths  of  the 
south  Atlaiido  aud  Pacific,  iu  which  dredges  gather  modern  shells,  Ter- 
tiary shark  t«etb,  aud  Cretaceous  otoliths  at  a  single  sweep. 

The  same  author  has  recently  disenssed  also  the  origin  of  the  qnartz- 
ites,  cberty  coucretiona,  and  other  siliceous  aggregations  fonud  in  deep- 
sea  deposits,  and  shown  that  they  mnst  result  in  large  part  from  solu- 
tion of  the  organic  silica  contained  iu  sponge  spicules,  diatom  shells, 
etc.,  and  subsequent  deposition  of  tbe  silica  in  the  mineral  form  ;  the 
mineral  silica  thus  disseminated  among  the  mechanical  sediments  some* 
times  segregating  therefrom  iu  solid  nodules  or  the  hollow  bodies  called 
geodes.^ 

TULOANISM. 

Tbe  recently  renewed  volcanic  activity  on  tbe  Hawaiian  Islands  led 
to  an  iuteresting  incident — i.  e.,  a  second  visit  to  tbe  islands  by  the 
venerable  Dana,  for  the  purpose  of  re-esamiuing  in  the  light  of  modern 
knowledge  the  phenomena  studied  by  him  half  a  ceutury  before.  Cer- 
tain results  of  the  new  observations  were  summarized  iu  a  general 
discussiou  of  volcanic  action,  in  which  the  principal  movements  are 
classified  as  follows:  (1)  tbe  ascending  movement  of  the  liquid  rock 
iu  the  subterrraueau  condnil  of  tbe  volcano  tcom  the  deep-seated 
crustal  or  sub-cmstal  region  of  fusion ;  (2)  the  projection  of  tbe  lava 
aerially  upward  from  the  snrface  of  tbe  liquid  lava  iu  tbe  vent,  which  is 
accompanied  by  outflow  whenever  tbe  height  reached  by  tbe  lavas  is  such 
that  tbev  And  an  outlet  either  over  or  through  fissures  in  tbe  walls  of 
the  crater.  Each  of  these  operations  (upfiow  and  ontdow)  involves  an 
expulsion  of  material  from  subterranean  regions;  and  a  usual  conse- 
quence is  (3)  a  subsidence  or  down  plunge  of  tbe  overlying  rock  or  of 
portions  of  the  coue.  These  movements  of  upthrow,  ejection,  and  sub- 
sidence are  the  most  uuiversal  and  strongly  marked  of  the  entire  series 
of  volcanic  phenomena.  Connected  with  them,  there  are  in  addition 
however  (4)  tbe  escape  of  vapors  from  the  crater,  and  (5)  displacements 
and  the  opening  of  fissures,  t  The  last  movements  are  frequently  accom- 
panied by  earth  tremors,  and  sometimes  by  destructive  earthquakes. 
These  observations  upon  the  behavior  of  living  volcanoes  tlirow  light 
opon  tbe  history  of  the  extinct  volcanoes  whose  craters,  lava  sheets,  or 
even  "  necks  "  alone  remain  for  examination  by  the  geologist. 
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Kext  to  active  volcanoes  in  significance  to  systematic  geologistB,  and 
iniuterest  and  iuBtructiveiieas  to  laymen,  come  tbose  recently  extiuct ; 
and  during  the  past  two  years  sach  a  volcano  has  been  investigated  by 
Diller.  This  volcano  is  perhaps  the  most  recent  within  the  United 
States.  Its  crater,  overlooking  Snag  Lake  10  miles  northeast  of  Laasen 
Peak  in  uortbem  Oaliromia,  is  indeed  cold,  but  tbe  lapilli  and  scoria  of 
which  it  is  com[>osed  have  been  scarcely  affected  by  the  action  of  tbe 
elements,  and  its  slopes  are  as  high  as  snch  material  will  maintain; 
the  lava  sheet  which  flowed  from  it,  and  which  by  damming  a  small 
creek  formed  Snag  Lake,  is  scarcely  discolored  by  weathering ;  the  vol- 
canic ashes  which  it  vomited  yet  lie  as  they  fell,  little  touched  by  the 
winter  rains  or  tbe  summer  thunder  showers;  the  stumps  of  trees 
smothered  by  the  ashes  and  charred  by  the  lava  have  not  yet  decayed ; 
and  all  the  phenomena  indicate  that  this  debris- swathed  volcano  was 
in  active  openitiou  but  a  few  scores  or  at  most  a  few  hundreds  of  years 
ago.» 

This,  although  probably  tbe  youngest  of  the  series,  is  only  one  of 
those  volcanoes  which,  beginning  in  early  Tertiary  time  and  culmi- 
Dating  in  activity  about  the  Plioceue  or  early  Pleistocene,  flooded 
hundreds  of  thousands  of  square  miles  of  the  Pacific  slope  with  lava 
sheets  the  most  extensive  of  the  globe.  Most  of  the  orifices  front 
which  these  lavas  welled  have  been  obliterated  or  buried  by  geologic 
changes;  but  one  of  them  romaius,  and  is  of  such  vust  dimensions 
that  the  water  with  which  it  is  partly  filled  forms  the  deeitest  lake  on 
the  continent.  This  "  Crater  Lake,"  which  lies  in  the  heart  of  the  Cas- 
cade range  in  southern  Uregon,  is  2,U00  feet  deep,  and  the  bounding 
walls  rise  900  to  2,000  feet  above  ita  level.  It  was  explored  by  Button 
in  188fi.f 

Kilanea  represents  active  vnlcanism;  Snag  Lake  represents  the  effects 
of  vulcanism  yet  untouched  by  time;  Crater  Lake  is  a  mighty  volcano 
long  dead  and  already  mouldering  into  dust;  the  older  lava  sheets  and 
degrailed  craters  of  Oregou  and  northern  Gnlifoniia  contain  a  record 
of  vulcanism  partly  effaced  by  the  ever  operative  agencies  of  dcg- 
adation;  but  there  is  a  still  later  stage  in  the  obliteration  of  the  vol- 
canic record  which  has  been  brought  to  light  within  two  years:  About 
Monut  Taylor  in  northern  New  Mexico  there  is  an  esteusivo  area  now  oc- 
cupied chieUy  by  sedimentary  rocks  of  Mesozoic  age,  which  have  evi- 
dently suffered  great  degradation  duringCeiiozoic  time;  and  through  the 
strata  project  cylindrical  masses  of  basalt,  sometimes  large  enough  to 
be  dignified  by  tbe  name  of  mountaiiia,  which  evidently  represent  tbe 
contents  of  tbe  pipes  or  ducts  through  which  lava  was  extruded  during 
past  ages,  probably  in  sufficient  volume  to  sheet  vast  areas  with  lava,  as 
southern  Uregon  was  sheeted  during  the  later  epoch  ;  but  these  lava 
sheets  have  been  completely  denuded  over  hundreds  of  square  miles, 
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cassed  (luring  tfae  past  year  by  Crosby ;  *  aud  it  was  shown  that  during 
Silurian  and  Uevouiau  time  tlie  region  now  upheaved  as  an  isolated 
mountain  tractiuthe  midst  of  a  greatcontiueut  must  liave  been  the  bot- 
tom of  an  ocean  so  broad  aud  deep  that  aedimeuts  were  not  transported 
to  it  iu  BOfBcient  quantity  to  fonn  deposits  of  any  considerable  volnme — 
that  dnriug  a  large  part  of  the  Paleozoic  the  region  must  have  beou 
iu  mnch  the  same  condition  as  are  to-day  the  abyssmal  depths  of  the 
south  Atlatitio  aud  Pacific,  iu  which  dredges  gather  modern  shells,  Ter- 
tiary shark  teeth,  and  Crctaceoas  otoliths  at  a  single  sweep. 

The  same  author  has  recently  discussed  also  the  origin  of  the  qnartz- 
ites,  cherty  concretions,  and  other  siliceous  aggregations  found  in  deep- 
eea  deposits,  and  shown  that  they  must  result  in  large  part  frvm  solu- 
tion of  the  orgauic  silica  contained  in  sponge  spicules,  diatom  shells, 
etc.,  and  subsequent  deposition  of  the  silica  in  the  mineral  form  ;  the 
mineral  silica  thus  disseminated  among  the  mechauical  sediments  some- 
times segregating  therefrom  iu  solid  uodules  or  the  hollow  bodies  called 
geodes.* 

TtTLOANISM. 

The  recently  renewed  volcanic  activity  on  the  Hawaiian  Islands  led 
to  an  interesting  incident— i.  e.,  a  secoud  visit  to  the  islands  by  the 
venerable  Dana,  for  the  purpose  of  re-osaniiuing  in  the  light  of  modem 
knowledge  the  phenomena  studied  by  him  half  a  century  before.  Cer- 
tain results  of  the  new  observations  were  summarized  in  a  general 
discussion  of  volcanic  action,  in  whiuh  the  principal  movements  are 
classitled  as  follows:  (1)  the  ascending  movement  of  the  liquid  rock 
in  the  subterrraneau  conduit  of  the  volcano  from  the  deep-seated 
crustal  or  snb-cnistal  region  of  fusion ;  (2)  the  projection  of  tbe  lava 
aerially  upward  from  tfae  surface  of  the  liquid  lava  in  the  vent,  which  is 
accompanied  by  outflow  whenever  the  height  reached  by  the  lavas  is  such 
that  tbev  find  an  outlet  either  over  or  throagh  fissures  in  tbe  walls  of 
thecrater.  Each  of  these  operations  (nptiow  and  ontfiow)  involves  uii 
expulsion  of  material  from  subterranean  regions;  and  a  usual  conse- 
quence is  (3)  a  subsidence  or  down  plauge  of  tbe  overlying  rock  or  of 
portions  of  the  cone.  The^e  movements  of  upthrow,  Section,  aud  sub- 
sidence are  the  most  universal  and  strongly  marked  of  the  entire  series 
of  volcanic  phenomena.  Connecte<l  with  them,  there  are  in  addition 
-  however  (4)  the  escape  of  vapors  from  the  crater,  aud  (5)  displacements 
and  the  opening  of  fissures.}  The  last  movements  are  frequently  accom- 
panied by  earth  tremors,  and  sometimes  by  destructive  eartbqnakes. 
These  observatious  upon  the  behavior  of  living  volcanoes  throw  light 
upon  the  history  of  the  extinct  volcanoes  whose  craters,  lava  sheets,  or 
evan  "uecks"  alone  remain  for  examination  by  tlio  geologist. 
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Kext  to  active  volcanoes  in  signiflcaace  to  systematic  geolopfists,  and 
iaiuterestaud  inetructiveiiess  to  1aymeu,coin6  those  receutly  eztiuvt ; 
and  during  the  past  tvo  years  such  a  volcano  baa  been  iuvestigated  b; 
Diller.  This  volcano  is  perliaps  the  most  recent  within  the  United 
States.  Its  crater,  overlooking  Snag  Lake  10  miles  northeast  of  Lassen 
Peak  in  northern  California,  is  indeed  cold,  but  tbe  lapilli  and  scoria  of 
wbicb  it  is  composed  have  been  scarcely  affected  by  the  action  of  the 
elements,  and  its  slopes  are  as  high  as  snch  material  will  maintain ; 
the  lava  sheet  which  flowed  from  it,  and  which  by  damming  a  small 
creek  formed  Snag  Lake,  is  scarcely  discolored  by  weatberiug ;  the  vol- 
canic ashes  which  it  vomited  yet  lie  aa  they  fell,  little  tonched  by  the 
winter  rains  or  the  enmmer  thunder  showers;  tbe  stumps  of  trees 
smothered  by  the  ashes  and  charred  by  the  lava  have  not  yet  decayed; 
and  all  the  phenomena  indicate  that  this  debris-swathed  volcano  was 
in  active  operiitiou  but  a  few  scores  or  at  most  a  few  hundreds  of  years 
ago." 

This,  although  probably  tbe  youngest  of  the  series,  is  only  one  of 
those  volcanoes  which,  beginning  in  early  Tertiary  time  and  culmi- 
nating in  activity  abont  the  Pliocene  or  early  Pleistocene,  flooded 
hundreds  of  thousands  of  square  miles  of  the  FacifiG  slope  with  lava 
sheets  the  moat  extensive  of  the  globe.  Most  of  the  orifices  from 
which  these  lavas  welled  have  been  obliterated  or  buried  by  geologic 
changes;  but  one  of  them  remains,  and  is  of  snch  vitat  dimensions 
that  the  water  with  which  it  is  partly  tilled  forms  the  deei>est  lalie  on 
the  continent.  This  "  Crater  Lake,"  which  lies  in  tbe  heart  of  the  Cas- 
cade range  in  southern  Uregou,  is  2,000  feet  deep,  and  the  bounding 
walls  rise  900  to  2,000  feet  above  its  level.  It  was  explored  by  Dutton 
in  18S6.t 

Eilanea  represents  active  vnlcanism;  Snag  Lake  represents  the  effects 
of  vulcanism  yet  untonched  by  time;  Crater  Lake  ia  a  mighty  volcano 
long  dead  and  already  mouldering  into  dust;  tbe  older  lava  sheets  and 
degradeil  craters  of  Oregon  and  northern  Cnlil'ornia  contiiin  a  reconl 
of  vulcanism  partly  effaced  by  the  ever  operative  agencies  of  deg- 
adation;  but  there  is  a  still  later  stage  in  tbe  obliteration  of  the  vol- 
canic record  which  has  been  brought  to  light  within  two  years;  About 
MoiutTaylor  iu  northern  New  Mexico  there  is  an  extensive  area  now  oc- 
cupied chiefly  by  sedimentary  rocks  of  Mesozoic  age,  which  have  evi- 
dently sitSered  great  degradation  duringCenozoio  time;  and  through  the 
strata  i)roject  cylindrical  masses  of  basalt,  sometimes  large  enough  to 
be  dignified  by  the  name  of  mountains,  which  evidently  represent  the 
contents  of  the  pipes  or  ducts  through  wbicb  lava  was  extrudeil  during 
past  ages,  probably  in  snfGciont  volume  to  sheet  vast  areas  with  Inva,  as 
southern  Uregon  was  sheeted  daring  the  later  epoch  ;  but  these  lava 
sheeta  have  been  completely  denuded  over  hundreds  of  sqnare  miles, 
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and  notbing  remaioa  to  indicate tbeir  existence  save  the  indarated  con- 
tents  of  the  pipes  by  which  they  were  supplied.  These  remnants  of 
lava  columns,  or  "  volcanic  necks"  as  they  are  called  by  Dutton  (by 
whom  they  were  discovered  and  interpreted),  are  among  the  moat  inter- 
esting reconls  of  vulcanism  extant,  since  by  means  of  them  the  geologist 
descends  far  into  the  crust  of  the  earth  toward  the  ultimate  seat  of  vol- 
canic action. 

In  the  earlydaysof  geology  there  were  two  rival  hypotheses  concern- 
ing the  formation  of  the  rocks  of  the  earth,  viz,  the  Plutonic  and  the 
Neptunic.  The  battle  between  these  doctrines  raged  for  a  generation 
before  theNeptunists  gained  the  ascendancy;  but  it  is  now  recognized 
that  by  far  the  greater  part  of  the  rocks  open  to  observation  were  de- 
posited in  the  seas,  and  that  only  a  subordinate  part  were  extruded  in 
molten  condition  ftvm  the  bowels  of  the  earth.  Tet  a  vestige  of  the 
Plutonic  hypothesis  has  persisted  until  to-day,  particularly  iu  G«rmany, 
but  to  some  extent  iu  this  country,  in  the  form  of  a  belief  that  the  vol- 
canic rocks  of  the  earth  represent  a  more  or  less  definite  series  ranging 
and  gra<1nally  changing  from  the  Archean  to  the  Pliocene — that  the  la- 
vas of  the  Paleozoic  were  unlike  those  of  the  Heaozoic,  and  these  again 
unlike  those  of  tJie  Ceuozoic,  and  that  the  successive  differences  consti- 
tute a  record  of  the  earth's  history,  susceptible  of  an  mterpretation  only 
less  deflinite  than  that  afforded  by  the  succession  of  organic  life.  This 
belief  (which  must  not  be  confounded  with  Bichthofeu's  induction  con- 
cerning the  succession  of  rocks  among  the  lavas  of  a  particular  province 
and  period,  and  Dutton's  admirable  explanation  of  the  law  of  tliat  succes- 
sion) was  BO  seriously  shaken  when  the  resulte  of  the  investigation  of  the 
Washoe  rocks  of  Ncva^la  by  Hague  and  hidings  were  published*  that 
it  has  now  been  largely  ahaudoi>ed  by  German  stndente  and  teachers. 
So  an  American  discovery  has,  within  the  biennial  period,  and  in  at 
least  one  foreign  country,  practically  revolutionizetl  thought  concern- 
ing the  succession  and  significance  of  volcanic  rocks  as  geologic  chro- 
nometers. 

Although  sometimes  unquestionably  connected  with  general  deforma- 
tion, seismism  or  earthquake  movement  is  known  to  accompany  vol- 
canic action  in  many  cases.  During  the  biennial  perioil  the  most  im- 
portent  contribution  ever  made  to  seismology— a  contribution  which 
revolutionized  earlier  conceptions  and  placed  the  entire  science  npou  a 
new  and  iirm  foundation— emanated  from  the  American  geologist  Dut- 
ton, as  the  outcome  of  his  studies  of  the  Charleston  earthquake  of  1886. 
The  contribution  includes  two  distinct  conceptions:  (1)  It  was  found 
on  examining  the  means  hitherto  employed  for  ascertaining  the  depth 
of  earthquake  foci  that  nil  involve  sources  of  error  of  such  magnitude 
that  the  resulting  determinations  are  worthless ;  and  so  a  method  was 
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(levised  which  is  dependent,  not  ai>OQ  the  always  nncertain  data  hith- 
erto employed,  but  ujwn  observatious  of  intensity  which  can  l>e  ver- 
ified by  iudependeot  observers  eveu  weeks  or  mouths  after  a  great 
shock,  and  in  which  the  errors  in  judgment  ot  the  observer  have  com- 
paratively little  effect  npon  the  result.  Id  this  method  the  various  ob-, 
servationa  upon  intensity  are  first  mapped,  and  a  center  (which  is  the 
epicentrum  of  the  volcanic  area)  from  which  the  intensities  diuiiuish  in 
all  directions  is  found  by  simple  inspection;  the  intensity  observations 
are  then  assembled  and  plotted  in  the  order  of  their  distanoe  from  this 
center  upon  a  diagram  in  which  the  ordioates  represent  inteusitiea  and 
the  abscissa  distanoe  fh>m  the  epicentrum ;  when  it  is  fonnd  that  in  all 
cases  there  is  a  point  of  inflection  in  the  intensity  curve  at  a  distance 
fVom  the  epicentrum  depending  upon  the  depth  of  the  centrum  (or  focus) 
which  can  thus  be  determined  by  a  simple  formala.  This  method  of 
deteruiiuing  the  depth  of  earthquake  foci  is  eminently  sstisl^tory,  and 
is  unquestionably  destined  to  supplant  all  others  in  every  caae  in  which 
it  is  applicable.  By  means  of  it  the  focus  of  the  Charleston  earthqaake 
was  shown  to  be  alK>at  12  miles  beneath  the  surface.*  (2)  Hitherto  the 
determinations  of  the  velocity  of  earthquake  transmission  have  been  so 
variable  that  the  more  cantions  seismologists  looked  npon  thetn  with 
suspicion.  Kow,  owing  partly  to  the  extended  use  of  standard  time 
throughout  the  United  States,  the  time  observations  npon  the  Charles- 
ton earthquake  over  the  850,000  square  mites  affected  are  satisfactory 
beyond  all  precedent;  these  observations  have  been  carefully  reduced 
and  discussed  (and  in  this  work  Dntton  had  the  assistance  of  New- 
comb),  and  a  coefficient  for  the  velocity  of  earthquake  transmisnion,  in- 
comparably more  trustworthy  than  the  earlier  determinations,  has  been 
deduced.  The  mean  result  of  the  various  observations  gives  a  velocity 
of  5,184:^80  meters  per  second.  This  coefficient,  like  tbemettio<l  of  de- 
termining the  depth  of  earthquake  foci,  is  unqaestiounbly  destined  to 
supplant  all  others,  and  so  seismologists  are  now  armed  with  new  means 
of  prosecuting  further  researches  upon  the  most  mysterious  of  terres- 
trial phenomena.  But  Dutton's  contributions  are  no  less  important  to 
the  geologist  than  to  the  seismologist  in  that  they  coincide  with  ex])er- 
iment  and  observation  upon  the  elasticity,  rigidity,  density,  and  other 
properties  of  solid  and  homogeneous  rocks,  and  so  throw  light  upon  the 
condition  of  the  subcrnst  of  the  earth  far  beyoud  the  depths  which  di- 
rect examination  can  ever  reach. 

ALTERATION. 

The  products  of  the  alteration  of  rooks  by  the  various  agencies  to 
which  they  are  subject  are  mullifarious:  The  soils  are  formed  by  the 
disintegration  and  decay  of  rocky  strat-\ ;  the  sediments  of  seas  and 
lakes  are  first  consolidated  into  rock,  and  sometimes  subsequently 
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transformed  from  the  clastic  or  amorpboas  to  tbe  cry stalliue  formj  mio- 
eral  veins  aud  ore  deposits  result  t'rotu  alteratioDu  due  to  beat,  pressure, 
aud  otber  uotiditions ;  gaaes  are  set  free  in  ttie  processes  of  alt<!ration  of 
origiaal  sedimeota,  and  are  sometimes  accumulated  iu  tbe  rocks  id  great 
volume ;  aud  so  a  large  share  of  those  geologic  pheiiomeua  which  are 
of  general  ecouomic  interest  result  from  processes  of  alteratiou  of  the 
rocks  of  the  earth.  The  products  of  many  of  these  processes  t>elong 
rather  to  litbology  and  chemistry,  or  to  tbe  arts,  than  to  geology;  but 
some  of  tliem  fall  witbin  the  legitimate  field  of  the  latter  science. 

Several  years  ago  E.  W.  Hilgard  proposed  a  classification  of  tbe  soils 
of  certain  Southern  States  by  tbe  ooiidiCious  of  their  genesis ;  but  cir- 
cumstances prevented  the  application  of  this  classification  to  the  soils 
of  the  country  at  large.  During  the  past  year  Powell  has  adopte<l  and 
extended  this  geuetic  classification  ol^  soils,  and  proposes  to  apply  it  tx> 
the  entire  country.  Thus  far  the  classification  and  the  plan  for  its  ap- 
plication bas  been  published  only  in  brief;*  but  it  may  be  added  that 
soil  investigation  has  already  been  commenced  in  several  divisions  of 
theTJ.  S.  Geological  Survey,  and  that  a  number  of  soil  maps  have  been 
prepared  and  are  shortly  to  be  published.  Agricultural  geology  is  tbe 
geology  of  the  future;  and  although  great  progress  in  tlie  study  and 
classification  of  soils  has  not  yet  been  made,  it  is  of  interest  to  note 
that  the  workhasbeen  definitely  commenced  during  the  biennial  |)eriod, 
and  that  important  results  will  doubtless  soon  appear. 

Two  notable  events  in  geologic  progress  during  recent  years  are  (1) 
the  discovery  by  Becker  that  enormous  masses  of  crystalline  rocks  in 
the  Sierra  Nevada  Mouutains,  hitherto  8upt>08ed  to  be  Arcbeau,  are, 
instead,  matamorphosed  sediments  of  Cretaceous  age ;  and  (2)  the  elu- 
cidation of  tbe  genesis  of  the  iron  ores  of  the  Lake  Superior  region  by 
Irving  and  Van  Hise;  but  these  events  primarily  belong  rather  to  tbe 
domain  of  litbology  than  geology. 

In  the  history  of  the  subjugation  of  natural  forces  for  human  weal 
there  is  no  mure  interesting  episode  than  that  of  the  utilization  of  tbe 
unstable  carbon  compounds  as  fuels  and  illuminauts.  Wood  and  vari- 
ous woody  plants  have  been  used  as  fuel,  and  animal  fats  and  vegetal 
oils  as  illumiuants  fToni  time  immemorial;  and  there  is  scarcely  a 
savage  tribe  tu  which  they  are  unknown.  The  advance  from  the  use 
of  wood  and  charcoal  to  tbe  burning  of  minenil  i«als  wjia  an  easy  one, 
aud  was  probably  mtule  gradually  and  independently  in  many  centers 
both  during  historic  and  prehistoric  time.  The  last  step  iu  the  utiliza- 
tion ofiiotential  energy  stored  up  in  mineral  substances  was  far  longer 
and  was  taken  witbin  our  own  memory;  and,  in  consequence  of  the 
I'eady  communication  of  recent  years  between  distant  lands,  was  biken 
in  many  parts  of  the  world  at  about  the  same  time.    It  is  true  that 
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Dfttiirsl-eaa  vents  were  fcnowu  to  and  were  for  ages  venerated  by. the 
fire- wor»liiiicrs,  wbos«  colt  tUoy  inspired;  it  is  »Iao  true  that  springs 
of  mineral  oil  have  lieen  Icuown  from  history's  dawn,  and  tliat  the  oil 
was  utilized  sometimes  as  fuel  or  ilhimiiiant,  tbough  more  commonly 
as  a  medicine  or  lubricant ;  and  it  is  equally  trae  tbat  natural  oils  and 
tars  were  extracted  by  priiDitive  means  and  used  for  primitive  pur- 
jKtses  by  barbarous  Oriental  peoples  long  before  their  fame  spread  to 
the  Occident;  but  It  is  only  within  a  few  years  tbat  these  natural 
products  have  been  utilized  so  extensively  as  tomatertally  modify  the 
course  of  human  progress. 

Paripa^gK  with  the  industrial  development  accompanying  the  utili- 
zation of  rock  gtkK,  geologic  science  made  an  unparalleled  stride  witbin 
a  few  months.  During  tbe  last  thirty  years  Hunt,  Newberry,  Peck- 
bam,  Leslie,  and  several  other  geologists  in  this  country,  and  Binney, 
Coqnand,  Danbree,  Lnrtet,  and  Others  abroad  bave  indeed  made  im- 
jKirtunt  contributions  to  our  knowledge  concerning  the  constitution  and 
origin  of  petroleum  and  iis  associates;  and  tbe  exploitation  of  tbe 
Pennsylvania-New  York  fields  uSbrded  valuable  additional  data  relat- 
ing to  these  minerals.  Nearly  four  years  ago  Prof.  I.  C.  Whit«  enun- 
ciated and  vigorously  maiutiiined  tbe  theory — now  recognized  as  a 
fundamental  law  in  gas  prognostication — that  gas,  oil,  and  brine  are 
accumulated  in  the  order  of  their  weigUt~within  inverted  basins  and 
troughs  formed  by  flexure  of  tbe  rocky  strata.  The  importance  of 
these  contributions  to  our  knowledge  of  the  lighter  bitumens  must  not 
be  under-estimated;  yet  when  exploitation  for  gas  began  in  Ohio  in 
1886,  tbe  geologist  literally  sat  at  tbe  feet  of  the  prospecter  gathering 
such  crumbs  as  fell  from  his  bands,  and  found  himself  utterly  unable 
either  to  guide  efforts  or  predict  results.  Less  than  two  years  later  the 
laws  governing  the  distribution  and  accumulation  of  gas  and  oil  were 
so  fully  developed  that  the  rock-gas  problem  claimed  a  solution  as  sat- 
isfactory as  that  of  the  well-known  artesian  water  problem  ;  and  to-day 
the  geologist  predicts  the  success  or  failure  of  a  prospect  bore  for  gas 
or  oil  about  as  readily  and  reliably  as  be  can  prognosticate  artesian 
water,  or  coal.  Greater  advance  was  probably  never  before  made  in  so 
limited  time  in  any  economically  important  braocb  of  knowledge.  The 
solution  of  the  problem  of  rock  gas  and  petroleum  marks  an  era  in 
science  no  less  than  in  industry.  Yast  snms  of  money,  reaching  some- 
times into  the  millions,  were  spent  by  prospecters  in  gathering  data; 
but  the  credit  for  the  solution  of  tbe  problem  t>el»ngs  cfaieSy  to  three 
individuals — I.  C,  White,  of  the  University  of  West  Virginia;  Edwanl 
Orton,  State  geologist  of  Ohio ;  and  A.  J.  Pbinney,  a  practicing  pbysi- 
cian  and  amateur  geologist  of  Muncie,  Indiana. 

OLACIATION. 

The  general  tendency  of  glaciation  is  to  obliterate  surface  irregularity 
both  by  grinding  down  elevations  and  by  Ailing  up  depressions,  and 
(fills  to  snp[>lenient  b^drio  |;radation ;  bat  glaoiftttoa  qia^  also  w)oeo(> 
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nate  pre-existiug  iirugularitiea  of  surface,  certAinly  by  looraine-bnild. 
lug  and  probably  by  basin -catting,  and  must  tlierefore  be  set  apart  as  a 
uniqne  agent  in  tlie  modification  of  the  external  configuration  of  tbe 
globe.  The  study  of  living  glaciers  was  commeDced  many  years  ago  by 
reason  of  the  novelty  of  the  sobject  and  the  paradoxical  behavior  of  an 
apparently  rigid  substance  when  accumulated  in  large  mass ;  but  it  was 
soon  attcertaiiied  that  glacieniare  among  the  most  potent  of  the  geologic 
agencies,  and  during  recent  years  they  have  been  studied  chieHy  with 
the  object  of  Jnterpreting  the  freqneutly  obscure  records  of  gtaciatiou 
during  past  ages. 

Among  the  most  important  researches  npon  modem  glaciers  made 
during  recent  years  are  those  of  Hoist  upon  the  great  mer  de  glace  of 
central  Greenland,  which  have  recently  been  summarized  by  Liadahl.* 
These  researches  are  of  special  value  to  students  of  the  glacial  phenom- 
ena of  America,  since  a  considerable  part  of  the  mer  de  glace  of  Green- 
land apparently  oucnpien  plains  comparable  in  general  features  with 
those  of  the  Upper  MissisHippi  Valley  and  the  valley  of  the  Great  Lakes, 
while  most  of  the  glaciers  hitherto  studied  are  constricted  ice  streams 
flowing  in  mountaiu-boaud  valleys,  whose  behavior  is  determined 
largely  by  the  conditions  these  valleys  impose.  In  the  mountainous 
parts  of  Greenland,  as  in  the  Alps  ami  the  northern  Rockies  the  ice 
is  indeed  crevasse- torn,  diversified  by  bowlders  and  other  d6bris  de- 
rived from  projecting  mountain  tops,  and  sometimes  broken  by  moulins, 
,  into  which  small  streams  cascade ;  but  over  the  plains  the  ice  is  gener- 
ally continuous,  and  iVee  from  rocky  or  earthy  superficial  deposits  (other 
than  the  kryokonite  which  has  so  long  pnzzled  students  of  Greenland 
geology),  though  sometimes  intersected  by  considerable  superglaciid 
streams.  Kryokonite  was  collected  in  considerable  quantity  by  Eolst, 
carefully  examined,  and  found  to  contain  nothing  but  the  ordinary  com- 
ponents of  non-eruptive  crystalline  rocks  iu  finely  comminuted  condi- 
tion— quartz,  orthoclase,  plagioclase,  two  or  three  varieties  of  mica,  horn- 
blende, garnet,  magnetite,  and  donbtful  traces  of  titanit«  and  epidote ; 
but  no  metallic  iron,  nor  the  slightest  trace  of  augite,  olivine,  or  glass 
were  found.  In  short,  th  e  chemical  composition  and  mechanical  consti- 
tution or  kryokouite  of  Greenland  is  almost  exactly  identical  with  that 
of  the  loess  so  extensively  developed  in  and  along  the  flanks  of  glaciatad 
regions  generally.  Hoist's  observations  agree  exactly  with  the  conclu- 
sion previously  reached  by  most  American  students  of  the  loess,  i.  «., 
it  is  the  finest  flour  of  the  ice-mill,  which  was  swept  into  the  glaisial 
streams,  and  slowly  deposited  iu  rivers,  lakes,  and  morasses  as  the  flow 
became  sluggish  or  ceased. 

Another  notable  study  of  living  glaciers  has  been  made  by  G.  F. 
Wright  alwiit  Glacier  Bay,  in  southern  Alaska.!    The  observations 
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npou  the  rate  of  flow  of  Muir  glacier,  vhicti  omboucbes  into  tlie  bead 
of  the  buy,  are  particularly  tateresting.  The  cioss-sectiou  of  the  ice 
stream  in  about  3,500,000  square  feet  (5,000  feet  wide  by  about  700  feet 
deep),  and  the  mean  flow  is  about  40  feet  i)er  day  (70  feet  in  the  cen- 
ter and  10  feet  near  the  margin)  in  the  month  uf  August.  The  Muir 
glacier  is  uow  retreating,  but  it  has  evidently  oscillated  considerably 
during  recent  times,  and  iu  some  of  ita  advances  it  has  eucroached  upon 
and  buried  beneath  il»  ground  moraine  and  aqueoglacial  deixmits, 
whole  forests  of  fnllgrowu  trees,  whose  remains  occasionally  appear 
about  the  shores  of  the  bay. 

It  was  an  early  notion  that  daring  glacial  times  great  ice-caps  formed 
about  the  i>oles  and  extended  far  toward  the  equator;  and  during  ooe 
stage  iu  the  development  of  geologic  science  mathematicians  sought  to 
compute  the  efl'ects  of  these  hypothetic  ice-cape,  first,  npou  tbe  volume 
of  the  oceans  from  which  they  were  drawn,  second,  upou  tbe  isostatic 
terrestrial  crust  on  which  they  were  heaped,  and  third,  ui>oa  the  cen- 
ter of  gravity  of  tbe  earth  as  a  whole.  Tbe  students  of  more  recent 
years  have,  however,  settled  down  to  the  more  temperate  conviction 
tbat  great  polar  ice-caps  never  existed,  and  that  during  the  glacial  ]ie- 
riod  the  ice  flowed  radially  &om  certain  "centers  of  dispersion"  (so 
called  by  Lyell).  This  view  uas  recently  received  strong  supiwrt  from 
a  uew  quarter:  Within  the  last  decade  the  Canadian  geologists  have 
shown  that  the  strite  which  form  the  unmistakable  trail  of  glaeiers  ex- 
tend from  the  Laureutide  plateaa  southwesterly  toward  Lake  Superior 
and  tbe  Ked  Bivet,  westerly  toward  Lake  Winnipeg,  and  northerly  and 
even  northeasterly  toward  Hudson's  Strait,*  proving  tbat  these  high* 
lands  were  tbe  center  of  dispersion  for  the  mer  de  glace  by  which 
nortbeasteru  United  States  was  overflowed.  These  Canadian  obser- 
vatiouo  Dave  contiuued  until  within  tbe  last  year  or  two,  and  have  set- 
tled forever  the  fate  of  tbe  ice-cap  hypothesis.  During  the  past  two 
years,  too,  parallel  observations  have  been  made  in  tbe  northwestern 
part  of  the  American  coutiuent:  G.  M.Dawson  and  other  officers  of  tbe 
Geological  Sarvey  of  Canada  have  ascertained  that  tbe  striie  of  tbe 
Mackenzie  Valley  extend  iu  northerly  directions,  proving  that  tfae  north- 
ern Rockies  also  formed  an  independent  center  of  ice  dispersion,  t  Daw- 
son's pablication  upon  tbe  glacial  phenomena  of  Canada  is  of  special 
interest  to  American  geologists  in  that  it  contains  definite  recognition 
^  the  glacial  theory,  essentjally  i»  tbe  form  long  held  in  America  bat 
lejeuiod  Id  Canada. 

The  vanooe  American  observations  upon  glacial  strife  havejust  been 
assembled,  grttpbically  depicted  npon  a  remarkably  instructive  map, 
and  discussed  at  length  by  tbe  foremost  living  authority  upon  glacial 

'Add.  Kep.  Oho).  Survey  of  Caooila,  l)j8&,  p.  14  dd. 
tOwl.  Hag.  Decode  3,  lc»6,  vol.  v,  pp.  347-60. 
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matters,  President  Giiainberlio.*  Tbeae  Americaa  obserrations  agree 
witi)  those  made  on  tbe  other  side  of  the  iiortbern  lakes  and  the  forty- 
ninth  parallel^  and  it  ia  now  possible  to  map  approximately  tbe  area 
glaciated  duriDg  tbe  Pleistocene,  and  to  represent  moreover  the  form 
and  direction  of  movement  of  each  principal  lobe  and  tongue  of  the 
Mer  de  Glace  dnriug  some  period  of  its  existence. 

The  last-named  geologist  has  also  recently  described  the  phenomena 
of  tbe  Driftless  area  of  the  Upper  MissisBippI — a  tract  of  over  15,000 
square  miles,  which  was  completely  encompassed,  though  never  over- 
swept,  by  the  ice,  and  atone  time  partly  or  wholly  submerged  beneath 
the  witters  of  an  ice-bound  lake;  and  ftom  moraines,  nciueo-glacial  grav- 
els, and  other  products  of  the  combined  action  of  water  and  ice  fonud 
about  tJie  periphery  of  the  tract,  he  has  deduced  a  history  of  tbe  Pleisto- 
cene more  extended  and  refined  than  any  previously  recorded.  The 
eiKHshs  in  this  history  are :  (1)  The  Transition  Epoch,  not  yet  satisfac- 
torily distinguished  from  the  Plioceue;  (2)  the  Earlier  Glacial  E^Kwh, 
comprising  an  episode  of  glaciation,  an  episode  of  deglaciation  and  veg- 
etal aocumulation,  and  a  second  episode  of  glaciation  accompanied  by 
deposition  of  the  loess ;  (3)  the  Chief  Interglacial  E|>och,  with  vegetal 
accumulatiou,  etc.;  (4)  the  Later  Glacial  Epoch,  comprising  at  least 
three  episodes  of  glaciation  and  morsiue-building  and  two  of  deglacia- 
tion and  vegetal  accumulation ;  (5)  the  Ghamplain  Epoch  of  marine 
and  lacustral  sedimentation ;  and  (G)  the  Terrace  Epoch,  which  grad- 
uates into  tbe  present  t 

Tbe  history  of  the  Pleistocene  and  of  its  relations  to  the  Tertiary  has 
recently  been  read  in  a  slightly  different  way  fVom  a  different  series  of 
depatits  (including  the  Columbia  formation)  by  McGee:  The  geologic 
history  recordetl  in  the  Columbia  deposits  and  terraces  and  in  the  ero- 
sion and  alteration  which  both  have  suffered  is  almost  wholly  supple- 
mentary- to  that  read  by  most  geologists  in  tbe  later  glacial  deposits, 
and  mnltiplies  mauy  times  tbe  length  of  the  Pleistocene  as  commonly 
conceived.  Collectively  tbe  two  series  of  deposits  indicate  that  the 
Pleistocene  couKistetl  of  two,  and  only  two,  great  epochs  of  cold  (the 
later  comprising  two  or  more  anb-epochs) ;  that  these  epochs  were  sep- 
amted  by  au  interval  three,  five,  or  ten  times  as  long  as  the  post-glacial 
interval ;  that  tbe  earlier  cold  endured  much  the  longer }  that  the  ear- 
lier cold  was  the  less  intense,  and  the  resnltingice  sheet  stopped  short 
(in  tbe  Atlantic  slope)  of  the  limit  reached  by  the  later;  that  the  ear- 
lier glaciation  was  accompanied  by  much  the  greater  snbmergence,  ex- 
cce<Iing  400  feet  at  the  mouth  of  (he-Hudson  and  extending  500  miles 
southward,  while  that  of  the  later  reached  but  a  tithe  of  that  <lepth  or 
southing;  and  that  during  the  long  interglacial  interval  the  condition 
of  land  and  sea  was  much  as  at  present.} 


'7tli  Anil.  Rep.  U.  S.  Oeal.Snrr.  1H88,  pp.  155-348. 
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There  is  no  subject  in  geology  of  wider  popular  and  scientidc  interest 
tban  that  of  the  relation  between  hnman  chronology  and  geologic  his- 
tory, and  for  two  generations  geologists  have  sought  to  determine  tlje 
remoteness  of  the  latest  episode  of  geology — the  last  ice  invasion — in 
terms  of  written  history.  Up  to  aboat  a  dozen  years  ago  the  current 
estimates  of  the  duratiou  of  the  post-glacial  epoch  generally  ran  from 
100,000  to  ]50,000  or  200,000  years ;  but  about  that  time  a  number  of 
American  geologists  began  to  make  shorter  estimates,  based  on  new 
data,  geuerally  ranging  from  five  or  gIx  thousand  to  ten  or  fifteen 
thoasaod  years;  and  since  that  time  the  one  hundred  thousand  year 
and  the  ten  thousand  year  estimates  for  the  post-glacial  period  have 
both  had  their  advocates,  though  of  late  the  ten  thousand  year  men 
have  been  iu  the  ascendant.  The  chronometers  were  various,  and  many 
of  them  manifestly  unreliable.  Probably  the  most  reliable  of  them  all 
is  that  afforded  by  the  gorge  of  the  Mississippi  between  Fort  Suelling 
and  St.  Anthony's  Falls,  iu  Miuuesota,  to  which  attention  was  directed 
several  years  ago  by  N.  H.  Winchell.  The  gorge  is  walled  by  the  fria- 
ble St.  Peter  sandstone  and  a  thin  cap  of  firm  Trenton  limestone  by 
which  the  sandstone  is  protected  above,  and  the  relations  of  the  gorge 
to  the  adjacent  glacial  deposit  are  such  as  to  prove  that  it  was  exca- 
vated by  the  retrogression  of  the  falls  from  the  present  confluence  of 
the  Mississippi  and  Minnesota  Bivers  at  Fort  Suelling  to  their  present 
position.  This  distance  is  about  8  miles.  !N'ow  the  gorge  was  first  vis- 
ited and  mapped  by  Hennepin  in  1680 ;  the  position  was  again  recorded 
by  Carver  iu  1766,  by  Pike  in  1805,  by  Long  in  1817,  by  Keating  in 
1823, by Featberstonehangb in  1835,andbyengineersof  the  U.S.  Army 
in  1856;  while  the  present  position  is  known  and  comparison  of  the 
several  maps  indicate  the  rate  of  retrogression  of  the  falls  during  the 
two  hundred  and  seveu  years  between  1680  and  the  time  of  the  latest 
survey.  If  this  rate  be  assumed  to  have  been  constant  from  the  close 
of  the  glacial  period  to  the  present,  the  entire  period  covered  by  the 
retrogression  was  about  eight  thousand  years.*  This  agrees  with  Gil- 
bert's primary  estimate  of  the  period  of  excavation  of  the  Niagara 
gorge. 

One  of  the  most  interesting  and  important  lines  of  investigation  in 
glacial  geology  undertaken  within  recent  years  is  that  so  successfully 
pursued  byChamberiin  upon  the  terminal  moraines  built  by  the  Pleis- 
tocene ice  sheet  during  certain  stages  of  its  existence.  The  same  phe- 
nomena have  also  been  studied  iu  this  country  by  Upham,  Cook, 
Wright,  Lewis,  Salisbury,  Todd,  Leverett,  and  others,  and  the  number, 
extent,  and  significance  iu  glacial  geology  of  the  American  moraines 
have  been  brought  out  in  an  eminently  satisfactory  manner  by  these 
students. 

*  Final  Reporta  Qeolog;  of  Hinueaoto,  vol.  3,  pp.  313-41. 
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It  has  been  a  coDstaot  snrprise  to  American  glacialiets  that  parallel 
phenomeua  were  not  recorded  by  the  geologists  of  Europe ;  and  it  was 
a  source  of  something  more  than  snrprise  to  European  geologists  that 
the  Americans  should  find  so  remarkable  phenomena  in  one  of  two  re- 
gioDB  of  practically  identical  Pleistocene  history,  while  none  such  were 
found  in  tbe  other.  So  one  of  the  most  interesting  events  of  the  last 
year  to  American  and  European  glacialists  is  the  discovery  of  several 
well-developed  terminal  moraines  in  north  Germany  by  the  American 
geologist  Salisbury  daring  a  visit  to  that  country.*  These  moraines 
agree  in  all  leading  characteristics  with  those  of  this  conntry;  and  the 
discovery  will  unquestionably  open  a  new  Held  of  research,  and  a  new 
vista  opening  into  the  past  history  of  the  world  in  Europe,  as  the  ear- 
lier discovery  did  a  decade  past  for  this  country. 

Among  the  results  of  the  detailed  work  of  American  glacialists  dar* 
ing  the  last  decade  is  the  discovery  that  the  great  mer  de  glace  of  the 
Pleistocene  was  not  a  homogeneous  and  uniform  ice  field  moving  in  the 
same  direction  iu  all  its  parts,  but  rather  a  series  of  great  tongue-like 
lobes  extending  in  different  directions  and  to  various  lengths  upon  the 
interior  plains  of  North  America;  and  some  of  the  most  interesting 
lines  of  investigation  of  glacial  phenomena  pursued  byOhamberlin  and 
his  contemporaries  relate  to  the  forms,  positions,  and  inter-relations  of 
these  lobes,  and  to  their  connection  with  the  system  of  terminal  mo- 
raines extending  from  Long  Island  to  Montana,  to  the  drift  sheet  bor- 
dered by  these  moraines,  and  to  the  aqueoglacinl  deposits  into  which 
both  moraines  and  drift  sheets  merge.  Thus,  during  the  last  decade, 
glacial  geology  has  passed  far  beyond  that  initial  stage  of  segregation 
in  which  oi  jective  phenomena  are  simply  assembled  and  described  to 
form  a  basis  of  studj',  and  well  into  that  stage  of  differentiation  which 
accompanies  a  wider  growth  of  knowledge. 

One  of  the  students  of  the  American  ice-lobes  was  Lewis,  and  when 
he  visited  Great  Britain,  two  years  ago,  his  practiced  eye  and  trained 
judgment  at  once  perceived  evidences  ofsimilarlobation  of  the  ice  sheet 
which  plowed  over  the  British  Isles  during  the  Pleistocene.  So  in 
another  way  the  seed  of  American  thought  has  borne  frnit  in  Europe 
and  Eastern  science  has  been  stimulated  by  the  introduction  of  West- 
em  methods,  and  another  tittle  of  the  intellectual  debt  of  the  new  con- 
tinent to  the  old  abated. 

Several  important  conceptions  in  geologic  science  have  sprung  into 
being  in  America  during  the  past  two  years ;  many  old  conceptions 
have  been  modified  and  extended;  and  some  conceptions  hitherto  di- 
verse have  been  brought  into  harmony  ;  and  so,  in  a  third  way,  knowh 

•  Am.  Jonr.  Hci.  1888,  toI.  xxxv,  pp.  401-7. 
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edge  hag  been  extended.  A  few  of  the  leading  events  in  the  foregoing 
history  of  the  growth  of  coaceptioa  are  worthy  of  special  distinction  : 

first  in  importance,  by  reason  of  its  broad  philosophic  bearing,  most 
be  mentioned  the  trousition  from  ft  purely  objective  or  empiric  classifi- 
cation in  geology  to  the  more  logical,  simple,  comprehensive,  and  oat- 
aral  classification  by  processes  or  by  fundamental  principles  and  laws — 
a  transition  commenced  some  years  since,  but  now  so  well  advanced  aa 
to  be  a  legitimate  subject  of  permanent  record. 

Second  in  importance  must  be  ranked  the  birth  of  the  New  Geology, 
whicb^oterprets  geologic  history  from  the  records  of  degradation  as  the 
old  geology  interpreted  history  from  the  records  of  deposition,  and  tbaa 
greatly  extends  the  domain  of  the  science. 

Next  in  importance  must  be  placed  the  invention  of  a  method  of  de- 
termining tbe  depth  of  earthquake  centers  and  the  determination  of 
the  velocity  of  earthqnake  transmission,  which  together  have  not  only 
revolutionized  seismology  and  placed  it  npon  a  solid  foundation,  bat 
have  enlightened  geologists  as  to  the  constitution  of  the  snb-crnst  of 
the  earth.  These  three  steps  in  progress  are  epoch-marking,  and  the 
last  in  particnlar  most  be  credited  wholly  to  the  biennial  period  just 
closed. 

Important  place  must  be  given  to  the  recognition  and  definition  of 
a  great  geologic  group — tbe  Algonkian — by  which  the  known  geologic 
oolnmn  is  greatly  extended  and  known  geologic  history  greatly  ex- 
panded. Like  this  discovery  in  kind  are  the  recognition  of  a  snb-gronp 
of  rocks  corresponding  to  a  part  of  the  geologic  column — the  Lower 
Oretaceous — hitherto  recognized  in  Europe,  but  not  on  the  American 
continent,  and  the  correct  determination  of  the  snccession  of  tbe  sub- 
ordinate divisions  of  the  Silurian  and  Cambrian  in  the  structurally 
complex  and  bitterly  contested  field  beyond  the  Hudson.  To  the  stu- 
dent of  stratigraphy  these  events  are  epoch-marking. 

Turning  now  from  the  subject  matter  of  the  science  and  the  growth 
of  knowledge  with  respect  to  this  subject  matter,  and  toward  the  means 
by  which  the  science  is  developed,  another  epoch-marking  event  ap- 
pears in  tbe  organization  of  the  Geological  Society  of  America,  by 
which  investigation  will  inevitably  be  stimulated  and  knowledge  ad- 
vanced more  rapidly  than  ever  nefore ;  and  in  the  same  category  mast 
be  placed  the  establishment  of  a  national  geologic  periodical,  the  Ameri- 
can Geologist.  And  the  birth  of  State  geologic  surveys  in  Arkansas 
and  Texas  must  also  be  mentioned. 

Many  other  notable  steps  have  been  taken  with  respect  both  to  the 
means  and  the  ends  of  geology;  but  even  if  there  were  none  other  these 
great  strides  would  render  the  period  1887, 1888  memorable. 
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lu  aDotber  aod  more  painful  way  tlie  bieoDial  period,  and  partica- 
larly  the  year  1888, is  memorable;  for  the  mortality  amoug  geologists 
vasQiiosaal: 

James  C.  Booth,  one  time  State  geologist  of  Delaware,  died  at  Philadelphia,  March 
21, 1889,  aged  seven  tj-eight  years. 

Albbkt  D.  Hagkr,  onoe  an  aaaistant  on  the  geological  survey  of  New  Hampabire, 
died  at  Chicago,  July  29, 1888. 

Fbrdinamd  T.  Hatdbn,  geologist  and  explorer,  long  director  of  the  U.  S.  Oeolog- 
loal  and  Oeograpbical  Survey  of  the  Weatem  Territories,  died  at  Philadelphia, 
DecetDber32,  1887,  aged  fiAy-niDe  years. 

BOLUID  Dues  Irving,  professor  of  geology  in  the  State  University  of  WiscousId, 
and  geologist  on  the  U.  S.  Oeological  Survey,  diedatMadison,  May  30, 1888,  aged 
forty-five  years. 

Hknrt  Carvill  Lewis,  an  active  atadent  of  glacial  phenomeoa  on  both  sides  of 
the  Atlantic,  one  time  a  geologist  on  the  second  geological  survey  of  Pennsyl- 
vania, died  at  Manchester,  England,  Jnty  31,  1888,  aged  thirty-five  years. 

AVOUSTUB  B.  HcCuTCBEN,  since  1883  geologist  and  editing  clerk  of  the  State  de- 
partment of  agrionlture  of  Georgia,  bom  Ootober  31,  1836,  died  at  Atlanta,  No> 
vember20,  188J,  aged  flfty-ouo  years. 

Amos  H.  Wortbin,  long  State  geologist  of  Illinois,  died  at  Warsaw,  May  6, 1S8S, 
aged  seventy -five  years. 

Chauas  E.  Wrioht,  State  geologist  of  Michigan,  died  at  Marqnetl«,  March  32, 
1888,  aged  forty-five  years. 
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By  Hkkrt  S.  WiuuHs. 


IMTEODUCTIOM. 

In  writing  thia  report  some  modifications  from  tbe  plan  heretofore 
adopted  have  been  made.  TLe  report  attempts  to  consider  only  aach 
works  as  refer  to  the  Paleontology  of  North  America.  It  baa  been 
fonnd  impossible  in  tbe  present  state  of  the  science  to  classify  Che  lit- 
erature on  biological  lines  entirely,  as  is  done  in  the  excellent  Annaaire 
G6ologique  of  Carez  and  DonvillS  (22).  I  bare  consulted  several  re- 
ports of  a  similar  nature,  from  which  I  have  adopted  some  saggestions. 
Among  these  are  tbe  previous  reports  of  Mr.  Uai-coa  (IStE,  157),  the 
geological  record  by  Messrs.  Wbitaker  and  Dalton  (377),  by  Messrs. 
Topley  and  Sberbom  (244),  Bulletin  No.  44  of  tbe  XJ.  S.  Geological  Sur- 
vey, by  N.  H.  Darton  (60) ;  Lea  Progrfes  de  la  Otologic,  by  M.  Margerie 
(158);  the  Anuuaire  G^ologique  of  Carez  and  DouvilI4  (22),  and  the 
preceding  volumes  of  tbe  same  work  by  Dr.  Daginconrt  (57) ;  the  Nenes 
Jabtbuch  of  Messrs.  Banr,  Dames,  and  Liebische  (11). 

One  feiiture  I  have  added  which  has  not  been  attempted  by  any  of 
these  pablicatioDS  so  far  as  I  have  ascertained.  I  have  quoted  tbe  names 
of  new  species  and  genera  proposed  in  tbe  various  publications,  and  in 
each  case  have  noted  the  page  and,  wherever  illustrations  have  been 
given,  the  number  of  tbe  plate  and  figure,  in  order  that  tbe  report  may 
bring  before  working  paleontologists  a  list  of  the  new  species  which 
can  be  referred  to  when  tbe  original  publications  are  not  accessible. 

Tbe  reviews  of  the  various  publications  have  been  necessarily  brief, 
and  are  printed  separately  from  tbe  bibliographical  list.  The  contents 
are  arranged  in  the  following  order: 

Oenerol  FnlMntolog;:  Oeaaral  PRloontology— Continued. 

CambriKD.  Carbon  I  ferons  and  Permian. 

Si)  nriau,  lower  and  apper.  Me«ozo:o. 

DeroDtan.  CenoEoio. 
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flpMial  Paleontology : 
lOTertoltratM: 

Protozoft,  BpongM,  and  Eo- 

COMl«. 

CriDoids. 
HoUoMoidft. 


Speoiftl  Paleontology — Cootianed. 

HollnBoa. 

Artbropodft. 
Vertebrates. 
Tegetftl  PaleoDtology. 
Liat  of  abbre  vi  alions. 
Btbllognpby, 

Tbis  airangement  has  been  fonnd  necessar;  because  the  publications, 
as  before  stated,  are  not  capable  of  claasification  oii  parety  biological 
lines.  So  long  as  it  in  necessary  for  the  paleontologist  to  report  npon  all 
the  collections  obtained  in  the  coarse  of  a  recouaaissauce,  or  during 
the  year's  work  of  a  geological  survey,  as  means  of  defining  the  strati> 
graphical  divisions  of  geology,  fossils  of  all  kinds  are  liable  to  be  cod> 
sidered  in  the  same  treatise,  and  it  ie  only  There  specialists  take  np  the 
consideration  of  the  fossils  in  their  biological  grouping,  that  we  have  a 
literature  differentiated  in  this  way.  8ome  works  will  be  referred  to 
the  biological  sections  which  are  not  thorough  treatises  from  the  biolog- 
ical point  of  view,  while  others  are  placed  iu  the  geological  sections  be- 
^  oanse  the  treatment  ia  confined  to  the  fossils  of  one  system  or  to  the 
study  of  the  oharaoteristios  of  the  fossils  as  they  appear  in  some  partio- 
nlarzone. 

THE  CAHBBIAN. 

S.  8.  Shaler  (236),  and  again  in  conjunction  with  August  F.  Foerste 
(237),  baa  discnssed  the  geology  and  the  fanna  of  the  Oambrain  district 
of  North  Attleborough  and  Bristol  County,  Massachusetts.  The  fol- 
lowing species  are  described  as  new : 

Obolellat  p.  97.  pi.  i,  f.2. 

LanuJtibrancli  t  p.  38,  pi.  I,  f.  5. 

Stenotheoa  eurvirottra,  p.  30,  pi.  i,  f,  8. 

Plaantomaria  (RaphitUma)  attlebortittii,^.  30,pl.  If,  f.lt. 

HtolUhe*  guadricoiiatiu,  p.  31,  pL  U,  t.  lb. 

Salttntla  ourraUi,  p.  34,  pi.  ii,  f.33. 

MiarodiiBU»  belH-marglnalai,  p.  35,  pi.  ii,  f.  19. 

Paradoziile*  waholti,  p.  3G,  pi.  II,  f.  13.  Tbe  anthor  adds  "  Paradoxida  tmeltua, 
Billlngt,  is  JD  size  like  this  speoies,  bat  very  distinct.  It  is  iut«re8ting  U> 
Bnda  Pacadoxides  in  tbe  OleneUns  Cambrim,  siDCe  itsooonmnoe  then 
diminishes  tbe  importauoe  of  tbe  Parodoxides  Cambrian  aa  a  Paradoxidea 
division." 

Plgohoparia  mucroHaUt,  p.  37,  pi.  ii,  f.  21. 

FIgelioparia  aWtiortn»ii,  p.  39,  pi.  it,  f.  H. 

O.  D.  Walcott  (268)  discusses  the  age  of  the  roofing  slate  of  Gran- 
ville, Washington  County,  New  York.  Tlie  thin-bedded  limestones,  im- 
bedded in  the  gray  and  pnrple  slates  of  Middle  Granville,  have  yielded 
fossils  which  the  author  identifies  with  species  of  the  Olenellus  or  Geor- 
gian fauna  of  the  Cambrian,  The  red  slates,  iu  a  note,  are  said  to  be 
of  the  Hudson  Bi  ver  formation.    In  a  second  paper  (265)  the  same  author 
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presents  an  important  revision  of  former  views  in  regard  to  tbe  order  of 
succeseioii  of  tlie  Oambriau  faunas  of  North  America.  Tlie  discovery 
of  an  nobroken  section  in  Mannel's  Brook,  Conception  Bay,  Newfoaod- 
land,  extending  from  tbe  Archiean  Gneiss  iipn'anl  through  the  Olenellas 
and  to  tbe  Paradoxides  faana,  confirms  the  order  for  tbese  fannas  pre- 
vtonsly  recognized  in  Sweden.  Tbe  author  announces  the  following 
revised  classification  of  the  Cambrian,  showing  this  to  be  the  tme  order 
of  succession  of  the  several  terranes  of  the  Cambrian  in  North  America: 

(1)  Lower  Cambrian  (Georgia,  Prospect,  Terra  Nova  terranes)  with 
tbe  Olenellas  fauna;  (2)  Middle  Cambrian  (St.  John,  Avalan  nnd  Braia- 
tree  terranes)  with  the  Paradoxides  fauna ;  (3)  Upper  Cambrian  {Pots- 
dam, Enox,  Touto,  Belle  Isle,  etc,  terranes)  with  the  Dicellocepbalus  or 
Olenellas  fauna.  This  article  is  an  abstract  of  remarks  made  by  the 
author  before  the  International  Geological  Congress  in  London,  in  tbe 
coarse  of  discussion  on  the  Cambrian  system,  on  September  IS,  1888. 

K.  P.  Whitfield  (298)  records  the  discovery  of  fossils  from  the  Birds- 
eye  limestone  at  Fort  Oassin,  Vermont,  on  the  eastern  shore  of  Lake 
Obamplain.  The  paper  is  an  extract  from  Bulletin  No.  8,  of  the  Ameri- 
can Mnseam  of  Natural  Historj',  not  yet  published. 

C.  Bominger  (238)  describes  ms  new  species  certain  fossils  from  Mount 
Stephens,  Northwest  Territory  of  Canada,  as  follows  i 
Ogfgia  kloUi,  p.  12,  pi.  i,  f.  1. 
Ogggia  terrnja,  p.  13,  pi.  i,  f.  iJ,  Sa. 
Bnibolinuf  tpinoaa  (gen.  et  ap.  dot.),  p.  15,  pi.  i,  f.  3. 
BmboHvutg  rolundata,  p.  16,  pi.  i,  i.  4, 5.' 
Conoctpkalilea  cordillera,  p.  17,  [>1.  i.  T.  7. 

He  also  recognizes  the  forma  Monocephalua  aalteri.  Bill.,  Bathyvna, 
Agnostus,  OboUlla,  and  a  Tlieca  resembling  T.  primordialis.  Hall.  Ba- 
thyurut  1,  p.  IS,  pi.  i,  f.  S.  Agno»tua  T,  p.  18,  pi.  i,  f.  1  (compare  A.  integer, 
Barr). 

Mr.  Walcotc  (264)  criticises  this  paper,  and  Mr.  Bominger  replies  to 
tbe  criticism  in  the  American  Geologist,  vol.  i,  pp.  356-3o9.  (See  also 
note,  Am,  Geol.,  vol.  I,  p.  61.) 

In  the  article  by  C.  D.  Waleott  (264)  an  account  is  given  of  fossils 
derived  from  the  same  locality  as  that  from  which  Mr.  Rominger's  fos- 
sils came.  Mr.  Waleott  compares  the  species  with  the  Xevada  founa  of 
the  Oambnan,  the  order  of  sequence  of  which  is  already  known,  and 
from  bis  comparison  concludes  that  "  the  Mount  Stevens  fauna  should 
be  referred  to  about  the  horizi>n  of  the  upper  portion  of  the  Middle  Cam- 
brian fanua."  (This  determination  is  prior  to  Mr,  Waloott's  discov- 
eries inJNewfoundlaud).  (See  36?.)  Of  the  new  genus  and  five  new  spe- 
cies described  by  Mr.Hominger,  Mr.  Waleott  shows  thiit  the  name  Em- 
froUmiM  is  preoccupied  by  Wettwood;  that  Embolimus  apinosa,  Rnmin- 
ger,  1887,  was  previously  described  as  Oleiwideg  gpinosus  by  Waleott  in 
1886,  {Bull,  0.  S.  Geol.  Survey,  No.  30,  p,  184,  pi,  xsv,  f.  C),  and  ia 
there£[ire  a  fltyaonym,  and  that  BmboUmus  rotundata,  Hominger,  1887, 


264  BECOBD  OF  SCIBNCE  FOB  18B7  AND  ISSS. 

is  identical  witii  his  species  BathgurUcus  Sotcelli  of  tbe  same  Bulletin 
(p.  216,  pi.  xxs,  f.  3,  2a),  and  in  also  a  aynoDjtn.  The  species  Ole^ 
noides  spinosua  was  recognized  previously  aa  generically  distinct  from 
Olenoidei,  and  Mr.  Walcott  tlierefore  proposes  (p.  168)  the  name  Zd> 
eanthoidet  {gen.  nov.)  for  this  and  congeneric  species.  By  comparison 
of  specimens  he  also  found  that  Rominger's  Ogyjfia  serrata  is  a  sytioym 
for  Ohnoides  N'evadensis,  Meek,  and  "  that  Vonocephalites  Cordillera 
Bom.  =  Fiychoparia  Cordillera!  Rom.,  sp.,  and  Ogygia  f  t  Klotzi  Bom. 
are  new  to  the  previonsly  known  Cambrian  fauna." 

W,  B.  Dwight  (76,  77, 7S)  annonnces  the  discovery  of  tbe  OleuelloB 
fanna  of  tbe  Cambrian  in  tbe  Wappinger  Valley  limestone  of  Datobeas 
County,  Now  York. 

Henry  Hicks  (H*6),  in  the  Cleological  Magazine,  reviews  the  recent 
work  done  by  C.  H.  Walcott  and  G.  F.  Matthew  in  tbe  stady  of  the 
fonnasof  the  Cambrian  rocks  of  North  America. 

Charles  Lapworth  (144)  publishes  evidence  of  the  presence  of  the 
lower  or  Olenellus  fauna  in  Shropshire,  England,  and  gives  tables  of 
European  series  to  parallel  the  American  tables  of  tbe  faunas  of  the 
Cambrian  prepared  by  Mr.  Walcott. 

G.  F.  Matthew  has  contributed  a  number  of  interesting  papers  in  re- 
gard to  the  Paleontology  of  tbe  Cambrian  (167,169,170,171,172,173, 
174, 176).  Tbe  subjects  of  tbe  papers  published  in  the  American  Joor- 
nal  of  Science  (171)  and  in  tbe  Canadian  Becord  of  Science  (169)  are 
apparently  more  fully  discnssed  in  the  paper  (167)  which  appears  in  the 
Transactions  of  the  Boyal  Society  of  Canada  for  1887.  In  these  va- 
rious papers  the  anthor  discnsses  the  discovery  and  thecbaiactera  of  a 
large  Trilobite  which  is  described  as  new  (in  the  Am.  Jour.  Set.,  toL 
XXXIII,  p.  389)  under  the  name  Paradoxideii  regina,  from  B^ud  Ic,  St. 
John  group,  St.  John,  New  Brunswick.  This  species  is  figured  of  the 
natural  size  in  tbe  Transactions  of  the  Boyal  Society ;  a  small  cnt  illna- 
trates  it  in  the  American  Journal  article.  This  is  said  to  be  the  largest 
Paradoxides  at  present  known.  Ita  size  and  that  of  other  large  Trilo- 
bites  are  given  in  the  Boyal  Society  paper,  and  this  one  is  estimated  to  be 
45  by  35  centimeters  in  length  and  width.  Tbe  front  part  of  the  gla- 
bella is  wanting  in  the  specimen. 

In  the  first  part  of  this  article  (173)  the  anthor  gives  reasons  for  the 
opinion  that  tbe  tracks  observed  iu  the  oldest  Cambrian  rocks  of  Swe- 
den, and  called  by  Dr.  Otto  Torell  ArenicoliteB  gigaa,  and  afterwards 
cbiuigcd  to  Ptammichnitea  giga»,  which  are  also  found  in  the  Acadian 
rocks,  are  tracks  of  a  gigantic  marine  worm. 

In  the  latter  part  of  this  paper  tbe  author  tabulates  the  Trilobites  of 
the  first  stage  of  the  Acadian  series,  and  indicates  their  relationship  to 
each  other,  and  tbe  geological  position  and  range  of  each  species.  These 
Trilobites  are  classified  in  four  groups;  the  first,  Agnostus  and  Micro- 
dUctts — eyeless  and  with  short  thorax ;  second,  Conocorypkinie-~eye\tim 
and  with  long  thorax ;  third,  Piychoparidce  and  Ellipxooephaiidee — the 


PALEOKTOLOOT.  265 

smaller  forms  with  eyes;  fourth,  the  Paradoxtdet.    This  lable  is  foaod 
also  ia  the  Boyal  Society  paper  (167). 

In  the  papoT  (169)  iu  the  Canadian  Becord  of  Science  the  anlbordis- 
casses  the  characters  of  i*tgchoparidte  and  EUipmcephalida,  which  are  • 
dwelt  apon  more  at  length  lo  the  paper,  above  referred  to,  in  the  TraoB- 
actiODSof  the  Boyal  Society.  From  the  stndy  of  the  head-shield  of  the 
young  of  several  genera,  the  author  coiicladee  that  they  have  the  fot- 
lowiog  relative  rank  to  each  other,  tbose  which  show  the  more  primi- . 
live  features  coming  first,  viz:  (1)  Ellipsocephalia,  (2)  AgraaloSf  (3) 
lAoitraetu,  (4)  Ptyehoparta,  (5)  Soienopleura. 

In  the  fuller  paper  in  the  Trausactious  of  the  Boyal  Society  (167)  the 
anther  describes  Uie  following  species : 

ParaAnlif  regina,  p.  119,  pi.  ill  (n&t.  tWe). 
ElUp»»<xpiialui,  sp.  T  p.  139,  pi.  ii,  f.  8  o-c. 
Affraalo*  (f)  WkitfieldUxnu*,  p.  130,  pi.  11,  f.  1  a-f- 

Tut,  eompraia,  y.  131,  pi.  \,t.l  g~i. 
Btratuella  (t)  SaUiaiia,  p.  132,  pi.  i,  f.  3  o-m. 
BolenopUur*  Aoadioa,  vax.  elongata,  p.  15^,  pi.  ii,  f.  6. 

Plates  I  and  ii  illustrate  series  of  youn^  forms  of  the  following  gen- 
era: AgrauloSf  Liogtraoug,  Ptifehoparia,  Solenopleura,  and  EU^goe^ka- 
lu$. 

The  tabulation  of  the  trilobites  of  the  acadian  is  given  as  in  the 
paper  (173)  above  referred  to,  aud  the  author  separates  Microdigcus  from 
A^muttts,  coDStdering  the  former  to  be  in  advance,  in  degree  of  develop- 
ment, of  Agnogtttg,  to  present  more  variations  of  form,  and  to  possess 
a  greater  range  of  variability  in  the  number  of  rings  in  the  axis  of  the 
pygidium.  Tlie  third  and  fonrth  groups  show  a  change  in  the  eye  lobe ; 
the  fourth  group  completes  this  change  earlier  in  its  development  than 
does  the  other.  The  granulated  test  is  regarded  as  indicative  of  the 
earlier  species  of  Paradoxideg.  The  anthor  remarks  upon  the  very  groat 
importantance  of  the  early  stages  of  Agrauloa,  Liostracug,  and  Soletuh 
pleura,  "  as  showing  the' plastic  condition  of  the  organism  in  tlie  initial 
metamorphoses.  One  has  only  to  note  iu  the  series  of  embryonic  and 
larval  forms  how  different  the  embryos  are  from  the  adult  j  and  yet  to 
observe  also  how  soon  the  generic  and  evbn  the  specific  types  become 
visible  in  the  larval  head  shield,  to  be  satisfied  that  the  main  potentiality 
of  development  is  in  the  embryo  and  the  embryonic  stages  of  the 
organism." 

The  period  1887  and  1888  is  notable  for  the  accumulation  aud  clear 
presentation  of  facts  to  show  the  impropriety  of  the  retention  in  our 
geological  nomenclature  of  the  name  "Tacooic  system"  of  Emmons. 

The  discusion  of  the  subject  has  been  continued  for  half  a  century, 
and  many  of  the  ablest  geologists  of  the  country  have  been  engaged  in 
it,  starting  with  Messrs.  Bewey,  Eaton,  and  Emmons.  It  was  origi- 
nally proposed  by  Emmons  as  a  subdivision  including  the  rocks  lying 
below  the  *'  Champlain  Division  "  of  the  "  New  York  system  "  and  above 
the  Primordial  rocks.    Messrs.  H.  D.  Rogers,  Q.  Hitchcock,  Mather, 
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Jamea  Hall,  VaDtisem,  Hant,  Marcon,  BarraDde,  and  Logan  trere  the 
chief  dispatants  iu  tbe  early  part  of  tbe  discnssion,  and  in  its  later 
stages  tbemoreprotninentparticipaDts  were  Dana,  BilUugs,  Hall,  Haut, 
■  Hitchcock,  W.  B.  Dwight,  Dalp,  Bishop,  Ford,  C.  D.  Waloott^  with  a 
Dumber  of  other  writers,  who  as  advocates  or  oppoDentfl,  have  defended 
or  opposed  those  more  in)me<liately  engaged  iu  tbe  investigations. 

The  original  idea  was  the  erection  of  a  new  system  stratigrnphically 
anterior  to  the  then  prominent  "  New  York  system"  (1S42),  and  at  first 
fossils  did  not  enter  into  tbe  consideration,  hot  tiie  character  and  the 
stratigrapbical  position  of  tbe  rocks  were  alone  considered,  the  suppo- 
sition being  that  the"  Taconic  system  "  was  an  nnfossiliferons  series 
of  rocks  lying  above  the  Primordial,  bnt  below  the  fossiliferons  Falceo- 
zoic  rocks.  Early  in  tbe  discussion  fossils  were  discovered,  which  cansed 
the*'Taconic  system"  to  come  into  competition  with  the  *' Cambrian 
system  "  of  Sedgwick,  but  it  was  not  until  comparatively  recently  that 
the  rocks  of  the  so-called  "  Taconic  system  "  were  known  to  contain 
fbssils  of  the  Lower  Silurian  or  "  Champlain  Division  "  of  the  early 
New  York  geologists.  Tbe  investigations  of  the  last  few  years,  mainly 
by  the  discovery  of  fossils,  have  conclusively  shown  that  the  rocks  in- 
cluded in  the  '-Taconic  system  "  of  Emmons  are  stratigraphicatly  partly 
auteiior  but  in  a  large  measure  newer  than  tbe  Potsdam  sandstone ; 
that  they  are  disturbed,  metamorphosed,  faulted,  and  do  not  constitute 
a  continuous  series  of  rocks,  but  several  int«rrupted  masses.  Tbe  im- 
propriety of  retaining  tbe  name  has  been  elucidated  by  the  evidence  of 
fossils,  by  showing  that  the  rocks  called  "Taconic"  by  Emmons  do  not 
constitate  a  geological  system,  aa  the  term  is  applied  by  geologists,  in 
that  they  are  made  np  of  rocks  belonging  to  several  geological  horizons, 
separated  by  breaks  in  the  series,  and  that  "  the  system"  as  conceived 
by  Emmons  is  not  pre-Potsdam,  but  contains  some  rocks  as  much  ^bove 
as  others  are  below  that  horizon.  Hence,  if  tbe  term  "  Taconic  system  " 
were  to  be  adopted,  if  ased  in  the  original  sense,  it  would  not  be  ap- 
plicable to  any  other  known  series  of  rocks;  if  modified  to  fit  it  to 
modem  facts,  it  would  not  be  applicable  to  the  Taconic  area. 

Although  defended  by  strong  advocates  ou  the  geological  side,  the 
settlement  of  the  problem  is  due  chiefiy  to  palieontology,  and  the  pro- 
longed extension  of  the  dispute  has  resulted  from  the  absence  of  the 
palffiontological  evidence  which  has  come  to  light  chiefly  through  the 
investigations  of  Uessrs.  Dwigbt,  Dana,  Ford,  Bishop,  and  Walcott. 

During  the  years  1837  and  1888  tbe  following  papers  of  a  more  or  less 
paleeoutological  nature  were  written  upon  this  subject.  Mr.  J,  P.  Bishop 
{17)  had  shown  in  1S8C  byfossila  that  tbe  fossiliferons  linjestones  occur- 
ring in  Columbia  County,  on  the  western  border  of  the  Taconic  slates, 
were  of  the  age  of  tbe  Hnd8(iii  River  shales. 

0.  D.  Walcott  (257, 260, 263)  gives  an  account  of  the  fossils  discovered 
in  the  lowest  quartzites,  in  tbe  limestones,  and  in  the  Upi>er  Taconic  of 
Emmons. 
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Id  the  paper  in  tbe  Americsn  Joarnal  of  Science  (260)  be  describes 
the  following  new  species  cliaracteristic  of  the  faana  of  the  so-called 
"  Taconic  "  of  Emmons. 

LingaMla  Granvithnrii,  p.  18S,  pi.  i,  f.  tl>-15ii, 

LiniiarMMifi  Taconica,  p.  189,  pi.  i,  f.  1B-I8d. 

OrthiM  SalmntKiii,  p.  190,  pi.  i,  f.  17-170. 

BgolUhtllM  mioant,  var.  rngota,  n.  var.,  p.  191,  pi.  i,  f.  tfl. 

Modiolopiit  {irypritca,  p.  191,  pi.  i,  t.  19. 

Lepwditia  (I)  dtrvuitoidet,  p.  19!!,  pi.  i,  f.  13-13<i. 

ArUU>soe  rotundata,  p.  193,  pi.  i,  f.  9. 

Microdimua  connexiM,  p.  194,  pi.  ),  f.  4-4h, 

Ok»oidt>  Fordi,  p.  195,  pi.  i,  f.  5-5&. 

SoUmopleiiTa  (T)  tumida,  p.  196,  pi.  i,  f.  2-3ii. 

Ptyekoparia  Plteki,  p.  197,  pi.  i,  f.  li. 

Ptfckeparia  (T)  ((ntgeHiw  1)  olnrato,  p.  198,  pi.  i,  f.  3. 
In  the  "  Lower  Taconic  "  (262)  he  reoorda  the  discovery  of  EyolitTtes, 
Nothozoe  Vermontana,  and  Olenellus  Ataphoidn  in  tbe  quartzites,  aud 
Maelwrea,  Murchiaonia,  and  Raphistoma  in  the  eastern  limestone. 

Raphael  Pnmpelly  (223)  commnnicates  a  note  on  the  foasils  of  liittle- 
ton,  New  Hampshire.  These  fossils  were  reported  by  T.  Kelson  Dale, 
and  were  determined  by  C.  D.  Walcott  and  C.  Roiningor,  by  whom  they 
were  referred  to  tbe  Niagara  age,  while  Billings  determined  other  fos- 
Bile,  derived  from  tbe  same  formations  by  C  H.  Hitchcock,  to  be  of 
Helderberg  age.  In  a  note  in  the  American  Jonmal,  vol,  xxxTi,  p. 
ZS5,  it  is  stated  that  G.  H.  Hitchcocb  referred  these  fossils  to  tbe  Ni- 
agara gronp.    (3ee  Whitfield,  Amer.  Jonrn.  Sci.,  vol.  XXV,  p.  369.) 

In  1888  Mr.  Walcott  (262)  and  Professor  Dana  (59)  showed  tbe  im- 
propriety of  continuing  the  nse  of  tbe  name  '*  Taconic  system,"  and  Mr. 
Marcon  (154, 155)  defended  the  nsage  of"  Taconic."  In  the  meeting  of 
the  International  Congress  at  Loudon  tbe  &«ts  regarding  tbe  discovery 
of  fossils  of  the  fannas  of  the  Lower  Silarian  appeared  as  conclusive 
argnmentagainsttherecognitionofthe  "Taconic  System,"  and  thett'rms 
"  Cambrian,"  "  Lower  Silurian,"  and  "  Upper  Silurian  "  were  accepted 
for  the  three  lower  systems  of  tbe  Palseozoic. 

THE  SILURIAN,  LOWEB  AND  UPPER. 

Henry  M.  Ami  has  pablished  several  brief  articles  on  the  Paleontol- 
ogy of  the  Paleozoic  rocks  in  Canada  (3,  4,  6,  6,  7,  8,  9).  In  vol.  i  of 
tbe  Ottawa  Naturalist  (3)  tbe  author  refers  to  the  occurrence  of  Sipkono- 
treta  Seotica,  Davidson,  in  association  with  a  fauna  of  tbe  Utica  forma- 
tion in  a  band  of  impnre  limestone  on  the  banks  of  the  Bidean  Biver, 
near  Ottawa.  In  the  transactions  of  tbe  Field  Naturalists'  Clnb  (8)  he 
gives  further  account  of  the  Utica  fossils  from  Bideau,  and  notes  their 
position  in  tbe  section  which  he  examined  along  Crichton  street  Sev- 
eral species  are  reconled  as  new  to  the  locality,  and  two,  marked  as 
new  species,  are  referred  to  Ambon^ohia  and  Metoptoma.  In  the  article 
in  the  Canadian  Becord  of  Science  (9)  he  discusses  tbe  fossils  ft'om  the 
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Utica  formatioD  at  PoiDt-&  Pic.  "So  new  apeciee  are  named,  bnt  a  lep- 
reseutative  of  the  geuos  Sipkonotreta  is  deecribed  in  detail  and  com- 
pared witli  Siphonotreta  Scotica  of  Daridsoa  and  8.  micula,  McCoy. 

T.  W.  Edwin  Sowter  (243)  offers  some  notes  on  tlie  Clinzy  formation 
at  Ayltner,  Province  of  Queliec  He  proposes  tlie  following  new  forms^ 
giving  brief  descriptions,  bat  no  specific  names : 

JfNrcUtMifa  a.  »p.,  p.  13. 

KnompkaliM ap.  t  p.  14. 

Pleun^tomaria  n.  tip.,  p.  14. 
Plenrotopiaria  (Soalilt*)  a,  sp.,  p.  14. 
Meloptoma  a.  ap.,  p.  U. 
8.  W.  Ford  (88)  comments  npon  certain  fossils  disoovered  in  Qaebee. 
The  fosBils  were  sent  tlie  author  by  A.  R.  (J.  Selwyn,  director  of  the 
Canadian  Snt-vey,  and  the  study  of  them  indicates  to  the  author  a 
horizon  equivalent  to  the  "Levis"  formation  of  the  Canadian  geolo- 
gists. 

Ofaarles  Lapworth  (143,145)  gives  an  account  of  some  Oraptolites  dis- 
covered in  Kicking  Ilorse  Pass,  Manitoba,  British  Columbia,  and  on 
the  south  side  of  the  St.  Lawreace  and  on  the  north  shore  of  the  island 
of  Orleans,  and  from  near  Quebec. 

A.  F.  Foerste  has  added  considerably  to  the  list  of  species  from  the 
Paleozoic  of  Ohio.  lu  the  paper  (80)  in  tUo  Bulletin  of  Deuison  Uni- 
versity, vol.  II  (1887),  the  author  has  described  the  following  species 
from  the  Clinton  group  of  Ohio : 

Aeidaipi*  Ortoni,  p.  90,  pi.  viii,  f.  1  (described  and  figured  oaActdatpit,  vol.  I, 

p.  lOl.pI.xiil,  f.  33). 
ProelKa  delerminatui,  p.  91,  p).  viii,  f.  S,  3,  3a  (=  Bathyurua  vol.  i,  p.  103,  pL 

liv,  f.  5.) 
Calfmtne  Vogdeii,  p.  95,  pi,  viii,  f.  12,  13,  14,  15,  IS  (=  Calgmute,  vol.  1,  p.  109, 

pLxiii,  f.  ^4).- 
Pkaeopi putckeHiu.  p.  99,  pi.  viii,  {.  4,30,  31  (=  Jrio)i«llM,  voL I,  p.  114,  pi.  xlv, 

f.3). 
Biterinuru*  Tireiieri,  p.  101,  pi.  viii,  f.  26. 
DUtgonema  perUime,  p.  107,  pi.  viii,  f.  27  o-6. 
Dietgonema  tcalariforme,  p.  108,  pi.  viii, f.  28,  39. 
In  Part  iii  of  the  same  bulletin  (81)  he  deaoribes  the  Bryozoa  [Poly- 
zoa]  of  [he  Olinton  group  of  Ohio;  several  genera  and  species  are  fig- 
'  nred  and  described,  and  the  following  new  species  are  named,  described, 
and  figui'ed:  (In  his  nomenclature  he  has  followed  the  classification  of 
E.  O.  Ulrich.) 

Bmitrupa  UJricU,  p.  153,  pi.  iv,  f,  3;  pi.  ivii,  f.  3. 
Faekg^liia  emaeiala,  p.  1G3,  pi.  xv,  f.  S ;  pi.  xvii,  f.  Ij. 
Fa^gdietsa  bl/uroota,  var.  itutabilU,  p.  164,  pi.  xv,  f.  10. 
Paehsdieiya  Ivrgida,  p.  164,  pi.  xv,  f.  1 1 ;  pi.  xvil,  f.  11. 
Paehgdicli/a  oheaa,  p.  1C5,  pi.  xv,  f.  13. 
Praiopoi'a parmnla,  p.  170,  pl.xv,  f.  14;  pi,  xvii,  f.  14. 
MonoUjpella  conjlutni,  p.  172,  pi.  xvj,  f.  4 ;  pi.  xvii,  f.  15, 
Catlopora  nagnopora,  p.  173,  pi.  xv),  f.  5 ;  pi.  xvii,  1. 16. 
Callopora  OkioentU,  p.  174,  pi.  xvi,  f.  6j  pi.  xvii,  f.  17. 
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In  vol.  m,  Part  n  (1838),  of  the  same  balletia  tie  publishes  (84)  sume 
notes  on  the  Paleozoic  fossils,  and  describes  the  following  new  species : 
LiOut*  SaXH,  p.  118,  pi.  xiii,  f.  4. 
Bnenmunu  Brovmittgi,  p.  122,  pi.  xiii,  f.  7. 
S»arimtn»  MikMli,  p.  124,  pi.  lili,  f.  2,  3,  20. 
Pkaoo^  MrrafKi,  p.  128,  pi.  xiii,  f.  1. 
Cyatkop^tUmm  aiutrala,  p.  128,  pi.  xiil,  f.  12,  13,  14. 
CyalAc^Ayl/HmpalHfa,  p.  129,  pi.  xiii,  f.  9,  10,  11. 
EKioph^lluK ,  p.  131,  pi.  xiii,  f.  IG,  17. 

n.  P.  and  Joseph  F.  James  coDtribat«  an  article  (130)  Id  the  Joarnal 
Oinciuiiatl  Society  of  Natural  History,  on  the  Monticuliporoid  Corals 
of  the  Cincinnati  group,  with  a  revision  of  the  species.  The  work  con- 
sista  principally  of  a  critical  re-arrangeuient  of  the  species  heretofore 
described,  of  which  a  great  nninber  have  been  described  by  £.  O. 
Ulrich.  The  aothors  attempt  to  make  no  new  species,  and  the  only  new 
form  described  is  Monticulipora  hoapitalU,  var.  neglecta  (var.  nor.),  vol. 
XI,  p.  27,  pi.  i,  f.  3. 

F.  J.  H.  Merrill  (179)  reports  the  discovery  of  fossils  in  a  limestone 
on  the  Green  Fond  Mountain  of  New  Jersey,  which  he  identifies  as 
belongingtoa  Lower Helderbergfauua,  Bocks  of  the  Paleozoic (&om 
Oneida  to  Hamilton)  epochs  are  recognized. 

Fred.  H.  Newell  (200a)  describes  the  following  new  species  of  Ni- 
agara Cephalopoda  from  northera  IndiaDa: 

Omnphooenu  Wabat^tntit,  pp.  470-473,  3  wood-cats. 

OampfcoceriH  lineaTit,  pp.  473-475,  3  irood-cuta.  ^ 

Oonphooerai  aitgvtlun,  pp.  475-476,1  woodnint. 

0<»mphooerat  projeatum,  pp.  476-478,  4  wood-oata. 

Hexameroeerat  ielphicoltm,  pp.  479-481,  4  wood-cnto. 

Btxameroetrat  oaeabiformU,  pp.  481-4B3,  3  wood-oala. 

AMoaatroi  Indiamm^,  pp.  484-48<'>,  4  wood-cata. 

E.  N.  S.  Bingaeberg  (225)  reports  the  following  new  species  from  the 
Niagara  shales  of  western  New  York : 

£atlo(rg)t«  grtgaria,  p.  131,  pi.  vii,  1 1. 
InooaiMi  tmtutomatica,  p.  131,  pi.  vii,  C  2. 
DeHdroeri»M4  eeltiu,  p.  132,  pi.  vii,  f.  3. 
jUiirla«H«ii«  learrent,  p.  133,  pi.  vii,  L  4. 
OrlXU  atmtHoba,  p.  134,  pi.  vii,  f.5. 
SJN)I(l[A]«i  Nbimbrlcalai,  p.  135,  pi.  vii,  I^  7. 
PbmiiliU* graeiliMimut,  p.  136, pi. vii, tS. 

In  another  paper  (226)  the  same  author  gives  lists  of  the  species  rec- 
ognized in  the  following  zones,  which  he  has  studied.  To  these  zones 
he  applies  the  names  the  Niagara  Traositioo  group,  the  Niagara  shales, 
and  the  Homocrinus  band. 

The  following  species  are  described  and  figured  by  George  B.  Simp- 
son (210)  in  a  paper  entitled  "Descriptionsof  new  species  of  fossils  from 
the  Clinton,  Lower  Helderberg,  Chemung,  and  Waverly  gronps,  found 
in  the  coUectioos  of  tbe  Geological  Sl^rey  of  Fennsy kftaia,"  which  was 
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read  at  the  meetiog  of  the  Ameritfaa  P!iilo8opbica)  Society,  December 
5, 1S88.    (Not  published  before  Jauaary,  18S9.— H.  8.  W.) 

Aeemularia  conmunit,  Orthii  lubcircula. 

APiButopeeten  aqualala.  Platj/cerei  breeii. 

Choneltt  punelata.  Platfoerat  dor*aI{t. 

Cladojmra  rectilintata,  Platgeenu  intrqvalig. 

CgrHna  tHplioata.  Plalyeera*  mitelBfermU. 

Ooniophora  ottnata.  Platgcrratilriata. 

Leplodenm  MopteroiJm,  Platgctrai  variant. 

L^toiemui  parallela.  Plgchopteria  obtoleta. 

Ljfriopcetat  allemattu,  AAyociouUa  (Stenocinui)  Uatt. 

MerUUlla  ineeria,  Rkgnthonella  medialii. 

ModUitoptit  tubrhomboidta.  ShyHehoTitlla  ttriata, 

Modtomorpka  rigidvla.  Sy^HgcUiyris  angulata. 

SiuMla  Hnuoia.  Sftingolitgri*  raadalli. 

lf*eula  tuitrigona,  TelH*omgit  {PalaiontiW)  mmtata. 

OrlUt  jwmijrlvaaida.  mttnvMHa  (PalicoiitHo)  diminuem*. 

THE  DEVONIAN. 

Robert  Bell  (IS)  in  bis  Beport  G  of  the  Annoal  Report  of  the  Geo- 
logical Survey  of  Oauada  for  1886,  iiotes  the  occurrence  of  fossiliferouB 
limestones  ia  the  valley  of  the  At-ta-wa-pish-kat  and  Albany  Rivers. 
These  fossils  were  submitted  to  Prof.  J,  F.  Whiteares,  the  paleontolo- 
gist of  the  Survey,  who  identified  them  as  iadicating  Devonian  faanas 
(pp.  27,  G-33,  G).  The  species  reported  are  mainly  corals  and  brachio- 
pods;  Mr,  Whiteaves  thinks  tliem  of  a  Lower  Devonian  horizon.  No 
new  species  are  defined. 

S.  Oalvin  (21)  records  the  fact  of  the  appearance  of  a  coral-bearing 
zone  intercalated  between  two  brachiopod  zones  iu  the  Hamilton  rocks 
in  western  Ontario,  and  remarks  upon  the  different  form  assumed  by 
the  Spirt/era  mucronata  of  the  first  and  third  zones.  The  same  author 
(20)  describes  a  new  genus  and  species  of  tnbicolar  Annelida  from  the 
Hamilton  peiiod,  Boberts'a  Ferr^*,  Iowa ;  these  are  Stre^tinditeB  (gen. 
Qov.),  p.  27,  and  B.  ocervularitB  (sp.  nov.),  p.  27.  So  iUustratiouB  are 
given. 

J.  M.  Clarke  (28)  gives  an  account  of  the  Annelid  teeth  from  the  De- 
vonian of  Ont^o  County,  New  York.  Twenty-nine  spedmensof  these 
teeth  are  figured,  twenty-two  of  which  express  varieties  of  form  ap- 
pearing in  the  Black  Shale  of  Naples,  and  are  regarded  as  varieties 
of  the  form  described  by  Hinde  under  the  name  of  Polygnathus  dubius. 
The  other  forms  are  referred  to  the  genera  Ar<^ell(U»,  Prioniodut, 
<Enon%tea,aoAIlnnicitea.  These  forms  have  heretofore  generally  gone 
under  the  name  of  "Conodonts." 

James  Hall  (97)  adds  anotber  volume  to  the  valuable  contributions 
to  the  paleontology  of  New  York  State.  This  volume  (vi)  contains  the 
corals  and  Bryozoa  [Polyzoa]  from  the  Lower  Helderberg,  Upper  Hel- 
derberg,  and  Hamilton  groups.  There  are  described  one  hundred  and 
three  species  from  the  Lower  Helderberg,  one  hundred  and  fifty-four 
fix)m  the  Upper  Helderberg^  aqd  PPe  hundred  and  twenty-nne  from  the 
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Hamilton,  of  which  all  but  flfty-flve  species  are  illnstrated.  Many  of 
them  have  been  deB<»'ibed  or  figured,  or  both,  id  either  the  twenty-sixth, 
or  the  thirty- second,  report  of  the  State  Moseam  of  Natural  History, 
or  ia  the  reports  of  the  State  geologist  for  1883  and  for  1884,  aud  the 
following  new  genera,  subgenera,  species,  and  varieties  are  described: 

Plj/efumema,  o.  s.  g..  p.  xiy. 

Baetropora,  a.  g,,p.x.y. 

Caltotrypa,  n.  a.  g.,  p.  xvi. 

CalaeauHt,  n.  b.  g.,  p.  xri. 

F^eUiella,  ii.g.,p.xrui. 

CoicmeJla,  a.  g. ,  p.  xix, 

C»ramtlla,n,  g.,p.  xix. 

Stict«p«rina,  n.  8.  g. ,  p.  xz. 

Thannoirypa,  a.  g.,  p.  xxL 

PttfckoiMma,  n.  g.,  p.  14. 
Oeniu  J^rmtctopora, 

Orlhopora,  n.  s.  g. ,  p.  16. 
G«Diu  Callopora. 

Calooaulis,  n.  a.  g.,  p.  33, 

Callopora  (Caloeaulu)  ni«Jlopora, p. 33, pi.  xiv,  f.  18;  pi. xzjil, f.  11-ia 

Callotrypa,  d.  s.  g. ,  p.  'M. 

CallopOTa (CalloWupa)  Hriata,'g.^,p\.xi,t.  38-41;  pl.xziil,£  13.14. 

ftatulipora  (rtlofru,  p,  29. 

IMumalia  itrialU.  p.  32,  pi.  xiii,  f.  17, 18 ;  pi.  xv,  f.  6. 

PaUtcliara}  f«nui(,p.36. 

Siictopora  ohaoleUx,  p.  37,  pi.  xxiii  a,  f.  22. 

Stictopora  granatala,  p.  38,  pi.  xi,  f.  IG ;  pi.  xxiii  a.  t  17. 

Ftne$UiIla  Not,  p.  47,  pi.  xiii,  f.  19-22. 

FenetMla  Spio,  p.  47,  pi.  xix,  f.  16. 

FeneilelUi  {Hemitr\/pa)  biierialiti,  var.  ezilit,  n.  Tat.,p.S7,pLxxii,f.  14,15. 

Feneitella  (Polspora)  atricia,  p.  09,  pi.  xix,  f.  1, 3. 

FenatellaiPolypora)  obliqaa,  p.  64.  pi.  xriil,  f.  8,  t>. 

FejK»iilla  adomaia,  p.  66,  pi.  xxit,  f.  7, 8. 

Monotrfpal  spinotula,  p.  67,  pi.  xvi,  f.  S&, 

Paladiara  eoneattriea,  p.  67,  pi.  xvi,  f.  24. 

Thamnotrypa,  a.  g.,  p.  101. 

Feimtflta  voTuaota,  p.  110, pi. xiii. f.  11 ;  pi.  xlvi, t. 22, U. 

Futalella  hiurima,  p.  113,  pi.  xiii,  f.  16-1& 

FeneaUlIa  proceritat,  p.  115,  pi.  xlvi,  f.  33,35, 36. 

Fenuttlta  iuberoulala,  p.  116,  pi.  xlri,  f.  25, 26, 33, 34. 

Anralella  elathrata,  p.  117. 

FenaUlla  ( tJnitrypa)  acaulu,  vox.  htalittU,  a,  t»t.,  p.  13St. 

Fmuttella  {  Unilrypa)  projecta,  p.  132, 

Feiuetella  (  Unilrypa)  tramverta,  p.  132. 

FextiteUa  (  Unitrgpa)  nana,  p.  133. 

FeiKiUUa  ( Unitrgpa)  ficticiiu.  p.  137,  pi.  lii,  f.  11-15. 

Fenetttlla  (  Vnitrypa)  aecliria,  p.  13S,  pi.  lii,  f.  16-23. 

FmeiMta  (  Unitrgpa  T)  consimilU.  p.  142,  pi.  liv,  f.  7-9. 

L«cuHpora,  Rominger  M3.  (gen.  hot,),  p.  144. 

Fenettalla  (LoeHtipora)  circanulata,  p.  144,  pi.  liv,  t,  32^25. 

Feneitella  (Hemifrypa)  biorda,  p.  149. 

Fene»ttlla  (Folgpora)  caHnella,  p.  161,  pi.  ilii,  f.  1,  2. 

Fentilatla  (Polgpora)  nutica,  p.  169,  pi.  xliU,  f.  1»-13. 
a  IPHtoportlla)  inequalU,  p.  171. 
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GeDiia  FmuUlla  {Ftilopttrina)  coniea,  p.  ITi,  pi.  iliii,  f.  2-4. 

FenMUaa  (Ptiloporitia)  pinnali,  p.  172,  pi.  iliji,  t.  5,6. 

Fmtftolla  (PlOoporiiut)  dUparilii,  p.  173,  pi.  iliii,  f.  7,  8. 

FmuUila  (PliUtpoTiiia)  ii»UtrialiM,  p.  174,  pi.  xlili,  f.  9. 

lYematopora  (TVimafcIIa)  nodota,  p.  176. 

lyematopora  (Orthopora)  liexagoiia,  p.  178,  pi.  Iv,  f.  6;  pi.  ItI,  f.  6. 

litnuiUipora  (Orthopora)  rectiovlala,  p.  179,  pi.  Iv,  f.  8 ;  pt.  Ivl,  f.  G. 

lytnatopora  {Orlhopora')  earinati,  p.  179,  pi.  It,  £  3;  pi.  Ivi,  f.  3. 

Tivmatopora  (_Orthi>pora)  lineala,  p.  IPt,  pi.  It,  f.  3-6;  pi.  M,  t.  10. 

Trematopora  lorlkopara)  tlongaU,  p.  la3,  pi.  It,  t.  11 ;  pi.  M,  f.  15. 

T^raiiatopora  (Oriltopora)  ornata,  p.  184,  pi.  It,  f.  1 ;  pi.  1t),  f.  4. 

IVnMafopofa  (Orlkopm-a)  iameria,  p.  185,  pi.  ItI,  f.  11. 

Xlt«matop<»-a  (Orfkojwra)  interplana,  p.  186,  pi.  ItI,  1 12. 

TYematopora  (Orthopora)  granifera,  p.  186. 

Aeanlhaelema  rafeatmn,  p.  192,  pi.  It,  f.  7 ;  pL  Ivl,  t.  7. 

Baelropora  (gen.  nov.),  p.  193, 

Bactropora  eurvttUi.  p.  1!M,  pL  Ixvi,  f.  14-16. 

Lickenalia  luHrigonia,  p.  196. 

JAohenalia  dutaiu,  p.  197. 

Xtc&inuilM  rtticutata.  ]>.  198,  pi.  Ivii,  f.  14-19 ;  pi.  Ux,  f.  1,  14. 

Ltehmalia  ranuMa,  p.  199. 

LicKaialia  tonata,  p.  203. 

£{«t«italia  oon/ata,  p.  204. 

XM«iM(Ja  frHlIatd,  p.  205,  pi.  Ivil,  f.  12,  13. 

Lichenalia  operculala,  p.  305. 

HcSenalia  poalnloia,  p.  206. 

lAoheiKilia  tenelUtIa,  p.  207. 

fbtalfpora  unllfnea,  p.  217,  pi.  iTh,  f.  t,  S,  G. 

FiituHpora  itileratpera,  p.  218. 

Fittvlipora  ivvoltnt,  p.  221,  pi.  Ux,  f.  2. 

Fittalipora  Irifaria,  p.  222. 

fancclta  (gen.  dot.),  p.  234. 

CiMnHiiim  (rriatMM,  p.  338,  pi.  Ixiv,  t.  13-16. 

0(«4neIIa  (Ken.  hot.},  p.  239. 

Cwrinella  eltgantmlti,  p.  239,  pi.  Ixiv,  f.  9-13. 

Ceramtlla  (gen.  nov.),  p.  240. 

Cmrnnella  loidaoea,  p.  240,  pi.  IxiT,  f.  5-8. 
Btietopora  tritineata,  p.  343,  pl.  1x1,  f.  26,  27. 
Stietopora  reelilituia,  p.  245,  pL  liiii,  f.  23. 
BUoUtpora  luntuUMa,  p.  246,  pl.  Ixi,  f.  18-S2. 
SUelopora  ttriala,  p.  246,  pl.  Ixiii,  I.  22l 
Stietopora  oMla,  p.  24B,  pi.  Ixiii,  f.  94. 
BOet^ora  (imoto,  p.  250,  pl.  Ixi,  f.  14-16. 
SHotopora  a*gtilan»,  p.  25:i,  pl.  Ixi,  £.  23. 
BUctopora  recta,  p.  253. 
StMopora  bi/ureata,  p.  SS4,  pl.  Ixiii,  f.  17. 
StioUtpora  Icbata,  p.  256. 

Stietopora  divergent,  p.  257,  pl.  Ixiii,  f.  18,  19. 
eiietepora  reeKbatu,  p.  260,  pl.  Ixiii,  f.  20,  21. 
Frimopora  lata,  p.  266. 
Stieloporina,  n.  s.-g.,  p.  269. 
Ptilodictya  paralUla,  p.  270,  pl.  Ixi,  t  7,  8. 
PHIedictpa  plamea,  p.  271,  pl.  Ixi,  I.  9.13. 
PKlodiotsa  retifomit,  p.  Z72,  pi.  Ixi,  f.  12. 
Pttlopora  infrequeni,  p.  284,  pl.  Ixti,  f.  26-29. 
Chnopora  /ateitmlala,  p.  S89,  pL  Ixvi,  f.  1,  S, 
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A  valoable  Bynoiwis  of  tbe  genera,  occupying  sixteen  pages,  has  been 
prepared  by  Cliarles  E.  Beecher.  The  original  drawings  were  all  made 
by  George  B.  Simpson,  whose  name  appears  on  tbe  title-page,  and  the 
anthor  says  (p.  10)  that  "  credit  is  due  hloi  for  the  preparation  of  a  large 
part  of  the  specific  descriptions." 

Prof.  Charles  Barrois  (10)  presents  a  review  of  the  above  volume  in 
the  "Anuales"  of  the  "Soci^tfi  O^ologiqne  du  Nord." 

James  Hall  (98)  published  in  1888  another  valuable  contribution  to 
the  paleontology  of  New  York  State.  Although  many  of  the  species 
figured  have  been  described  before,  the  new  deacriptionB  and  diagnoses 
of  tbe  species,  and  better  illustrations  than  have  ever  appeared  before, 
will  be  of  great  valne  to  the  student  of  paleontology.  One  hundred 
and  forty-four  species  of  Crustacea  are  described  and  illustrated,  ninoty- 
seven  of  them  Trilobites,  the  whole  included  uuder  twenty-eight  genera. 
The  author  acknowledges  the  assistance  of  Mr.  John  M.  Clarke  "  in  the 
preparation  of  the  matter  for  tbe  press  and  in  tbe  critical  study  of  tbe 
material."  A  useful  synopsis  of  genera,  occnpyiug  forty-four  pages,  pre- 
cedes the  descriptive  part  of  the  work.  The  following  new  forms  are 
described : 

Qaini  Dalmmniiet ! 

SnbgeniiB  Ma»»nuaniia,  a.  s.-g.,  p.  xxzi. 
Coronura,  n.  s.-g.,  p.  xzxiL 
CoTsetphalH»,  n.  e.-g.,  p.  sxxlr. 
Qflnns  Uckai : 

SabgenuB  Ctralolichiu,  n.  e.-g.  p.  si. 
OeDDB  Meeolhyra,  iiov.  gea.,  p.  Ivi,  pi.  xxxlL 
OeouH  Bhinooarii,  hot.  gsn.,  p.  iTiii. 
QenuH  Sahiioducui,  iiov.  gen.,  p.  Izii. 
Oenas  Protobalana»,  noT.  gen.,  p.  Ixii. 
Genns  Strobil«pi>,  nov.  gen.,  p.  Ixiit. 
Brontma  Tulliiu,  p.  13,  pi.  viii,  f.  34-36. 
Fhacopi  orittata,  yaT.pipa,n.yat.,  p.  18,  p1.Ttiia,f.5-lE 
Sait»i»aiinia,  n,  o.-g.,  p. 38. 

I>(i(nuiRit«(  (^aiumannia) cancJaniM,  var.  Mrrula,  u.  Tar.,p.  30,pl.  xia,f.  13, 
DalnumiUM  (ifaiun>uiN>ita)pftao<ij>(|rz,  p.  31,  pi.  xio,  f.  33-36. 
Coronura,  n.  e.-g., p.  33. 

Dalnai%lte*(_Crgphaua)eomit,p.il,pl.xvia,  1. 1. 
Dalnuinilea  (Cri/pkaiiu)  Barritt,  p.  46,  pi.  iv'ia,  1. 18. 
Corneepluilut,  n.  a.-g. ,  p.  50. 

Dal«Mnite$(_Corsc^h<iliu)  pygmaeiu,p.X,pl.  xi,  f.  5-6. 
Dalmanitei  anchiopi,  vax.  lobritiut,  a.  var.,  p.  62,  pi.  ix,  f.  11. 
AMaipii  mllUxra,  p.  69,  pi.  XTib,  f.  1-13. 
AnidaipiM  Bomingeri,  p,  71,  pi.  xTi&,  f.  15-16. 
Aei$da»pit,»p.,  p.  71,  pi.  xy\b,{.  14. 
Lieha*  (Cimalichiu)  hupidui,  p.  77,  pi.  xixo,  f.  14, 17, 16. 
Lichiu(aoploUcha»)  Ajtem,  p.Bl,  pl.iii*,f.l,2. 
lAckaa  (^Argei)  eontumi,  p.  83,  pi.  xixt.f.  3-^. 
Coivtotichat,  n.  s..g.,  p.  84. 

Llekat  ( CeraMUhtu)  gfypi,  p.  84,  pi.  xixb,  f.  7-13. 
Liciat  ( Ctratolickat)  draam,  p.  85,  pi.  xixb,  f.  14-17. 

H.  Mis.  142 18 
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LitAa*  IDieranogmiu)  plfoniirat,  p.  8U,  pi.  xixt,  f.  19-21. 

JVot'fiu,  sp.  f  p.94,p).ixii,r.5,C. 

Proitiii  mrrimarginalM,  p.  94,i>l.sxii,f.  13-19. 

pToStHi  latinarginalue,  p.  97,  p].  zxii,  f .  7-12. 

Froitiu/ollicepi,  p.  101,  pi.  xiiii,  f.3-a, 

Ftotlvi  mUragemma,  p.  109,  pi.  iiii,  t.  33, 34. 

ProHlui  lUnopjige,  p.  110,  pi,  xxii,  f.  87. 

Fivitut  ovifron*,  p.  110,  pi.  xxii,  f.  31. 32. 

FreStui  dtlpMn»lu».  p.  Ill,  pi.  xxiii,  f.  1, 2 ;  pi.  xxt,  f.  6. 

Ptoetui  tumidua,  p.  113,  pi.  xxiii,  f.  9. 

Proi'fM jejunM,  p.  134,  pi.  xxv,  f.  7. 

FtoelM  NeradtB,  p.  129,  pi.  xxiii,  f,  19. 

PhaStlionida  armieol*;  p.  134,  pi.  zzt,  f .  13, 13. 

Fkaethonidei  variecVa,  p.  13!>,  pi.  xxiv,  f,  29-31. 

PltaiitiionidagtiHmaa*,  p.  13C,  pi.  xxiv,  f.  32-3G. 

PAoeftoNidci  cyclurMt,  p.  137,  pi.  xxiv,  f.  2G-28 ;  pi.  xiv,  f.  11. 

Cyphatpit  itfphanophoTa,  p.  143,  pi.  xxiv,  f.  S-G. 

Cyphaipit  diadema,  p.  144,  pi.  xxiv,  f.  13. 

Csphtupii  hybrida,  p.  144,  pi.  xxiv,  f.  H. 

CyphatpU  orfiata,  var.  baooata,u.VM.,p.  146,  pi.  xniv,  f  23, S3. 

Cyphaipii  craapedota,  p.  14tl,  pi.  xxiv,  f.  15-20. 

Cyp\atpi»  cmlehs,  p.  151,  pi.  xxiv,  f.  1. 

Eckinoearia  oondsUpU,  p.  173,  pi.  xxix,  f.  14-17. 

Eli/mooaria  capittla,  p.  ISl,  pi.  xixi,  f.  4. 

MttotKgra,  a.  g.,  p.  187. 

ifeii>%ra  tpumiEn,  p.  193,  pi.  xxxii,f.  8,9;  pi.  xxxiv,  f.  2, 

JfefolAyra  (DilAjirooarti  I)  VmtrU,  p.  193,pl.  \xxiii,f.3. 

JEAinooaru,  □.  g.  (J.M.  C),  p.  Iviii. 

Khinocarii  oolambina,  p.  195,  pi.  xxxi,  f.  16-31. 

BhiitocarU  tcaphoptera,  p.  197,  pi.  xxxi,  t.  33, 33. 

SchLcodumi,D.g.  (J.  M.  C.),p.307. 

Sehiiodiioui  aapia,  p.  207,  pi.  xxxv,  f.  1-9. 

Prolobalanui,  a.  g.  (B.  P,  Wbitedd),  p.  209. 

Protobalanas  Bamiltoneneii,  p.  'i09,  pi.  xxxvi,  f.  23. 

Palieocnttia,  u.  g.  (J.  M.  C),  p.  210. 

Palaioeniaia  Deronfea,  p.  310,  pi.  xxxvi,  f.  24-SC. 

Strobilrpii,  n.  g.  (J.  H.C.),  p.313. 

StrjbilepU  ipinigara,  p.  212,  pi.  xxxvi,  f.  20-23. 

Ttrrilepai  ftavoiHt,  p.  215,  pi.  xxxvi,  £.  I. 

Tbrrilepai  cancellata*,  p.  216,  pi.  xxxvi,  f.  2. 

T^trrilepat  gquama,  p.  217,  pi.  xxxvi,  T.  5-ti. 

Turril^i  nitidulm,  )i.  216, pi.  xxxvi,  f. 4. 

TurHlepa$/oiiatiig,  p.  31K,  pi.  xxxvi,  f.  15. 

Turril^a*  lentr,  p. 219,  pi.  xxxvi,  f.  9-14. 

A  Bopplement  (99)  to  vol.  T,  pt.  ii,  by  tbe  same  antbor,  tbis  pablicar 
tioD  is  boaud  up  witb  volaiue  Tii  (98);  it  contains  deticriptions  and 
illaBtratioDs  of  Pteropoila,  Cupbalopoda,  and  Aouelida.  A  valuable 
discussion  of  tbe  cbaracters  of  Comulite^  aud  ottier  tubercolar  Anitelida 
occupies  pages  8  to  2-^.  Tbe  descriptious  of  tbe  Cepbalopoda  (|ip.  25  to 
44),  are  by  C.  E.  Beecber,  and  are  hero  publisbcd  for  tbe  lirst  time, 
a1tbou{;b  the  figures  illustrating  them  were  previously  published 
witb  the  names  in  the  Fifth  Aonnal  Report  of  tbe  State  Geologist  in 
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1880.    The  followiug  new  geaera,  species,  and  varitities  appear  iti  this 
volame ; 

TenlacuiiUi  yiagaremii  (Ilsll),  var.  Cumberlandia,  D.  vsT.,  p.  5,  p).  cziv,  f.  ^-6. 
Tmtaauliia  acala,  p.  6,  pi.  cxiv,  f,  15-17. 
TentaoHliUi  Dexilkea,  p.  G,  pi.  cxiv,  f.  IS,  19. 
Ej/aHlkes  htroi,  p.  7,  pi.  cxiv,  f.  24-27. 
Stylutia  apica,  p.  7,  pi.  cziv,  f.  28. 
CoUolut  Htrteri,  p.  7,  pi.  oxiv,  f,  39. 
Pkarelrella,  uov.  geo,,  p.  7. 
Pltaretrella  tenebroia,  p.  7,  pi.  cxiv,  f.  30,  31. 
Ctmitlilet  imniKturut,  p.  18,  pL  cxv,  f.  40. 
.    Cornulitei,  ap.  T,  p.  W,  pi.  csvi,  f.  24,S5. 
Cormtlilet  ckry«alt>,  p.  20,  pi.  osTi,  t.  26-ltS. 
CoTKuUlei  eiiig*UtUa,  p.  20,  pi.  oxvi,  f.  29. 
CoTKulitea  tribulii,  p.  20,  pi.  cxvi,  f.  30. 

James  Ball  (95)  publishes  io  the  Sixth  Aonaal  Report  of  the  State 
Geologist  descriptioua  of  FenestellidEe  of  the  Ilaiiiittoogruup.  Eighteen 
species  were  previously  described,  but  not  figured,  in  the  Thirty-sixth 
Annual  Bei>ort  of  tbe  New  York  State  Museum,  1884,  and  are  here  re- 
described  and  figured.  Two  new  species  from  the  Hamilton  are  de- 
scribed, one  of  wbicU  is  figured ;  two  new  species  are  fh>m  tbe  Waverly 
of  Uhio  i  the  new  species  are  as  follows : 

FeneiUlla  albida,  p.  48,  pi.  vH,  f.  1-7,  Waverly  groop,  Ricbfield,  Summit  County, 

Ohio. 
Ftneilella  AoNfeycIa,  p.  55,  pi.  vU,  (.   12-16,  Dsrien,  New  York,  sad  Wdt  Will- 

iams,  Canada. 
Fautttila  aperta,  p.  56,  pi.  iv,  f.  1-5,  Waved;  gronp,  Rioh&eld,  Obio. 
FmaUtla  ipitta,  p.  59  (no  figure),  Hamilton,  Weat  Bloomfieid,  New  York. 
Samuel  Q.  Williams  (301)  contributes  a  paper  with  the  title  "  Tbe 
Tully  limestone,  its  distribution  and  its  known  fossils."  Tbe  author 
offers  a  list  of  over  a  buudred  species,  the  majority  of  which  are  com- 
mon in  tbe  Hamilton  shales  immediately  below  the  Tully  limestone. 
The  indefinite  notion  tbe  antbor  has  of  tbe  limits  of  the  Tnlly  limestone 
is  shown  by  bis  statement  on  page  20,  that  the  estimate  of  the  tbick. 
ness  varies  "according  as  one  includes  ot  excludes  tbe  impure  mixed 
top  and  bottom  portions."  Tbia  easily  explains  the  length  of  tbe  list 
of  "  known  "  Tolly  species.  Tbe  transition  from  the  richly  fossiliferons 
fauna  of  tbe  upper  layers  of  the  Hamilton  to  the  comparatively  barren 
Tully  limestone  is  so  sharp  that  it  is  not  safe  to  inclnde  even  tbe  species 
found  in  tbe  sbale  adhering  to  tbe  bottom  of  tbe  heavy  blocks  as 
*'  known  fossils"  of  the  Tully  fauna. 

C.  S.  Prosser  (222)  read  an  interesting  paper  before  tbe  American 
Association  for  the  Advancement  of  Science  on  the  Upper  Hamilton  of 
Chenango  and  Otsego  Counties;  tbe  order  aud  composition  of  the  fau- 
nas of  these  rooks  have  been  carefully  studied  by  the  author. 

Charles  B.  Keyes  (135)  describes  the  following  two  new  fossils  from 
the  Devoniou  of  Iowa : 

CoNOoanKitm  allum,  p.  26,  pi.  xii,  f,  4a,  4b,  Iowa  City,  Iowa. 
CyrfoMTO*  opImaiM,  p.  SO,  pi.  xii,  f.  6,  JobDsoa  Coanty,  Iowa. 


276  BECORD   OT   SCIENCt:    FOE   1887   AND   188S. 

Clement  L.  Webat«r  (272-27(1)  lias  communicated  several  papers  on 
thu  Paleontology  of  tlie  Devooiau  rocks  of  Northern  Iowa.  Unfortu- 
nately be  ban  named  and  publisbod  descriptions  of  several  sopposed  new 
8i>ecies.  Among  tlie  species  reported  (270)  as" known  to  occar in  the 
Cockford  sbale  and  tbe  rocks  <i  few  feet  below"  are  Spirt/era  dUjuncta 
Sow.  and  Rhj/nchonella  vennstula,  Ball.  Having  never  before  beard  of 
tbe  occurrence  of  tbese  species  in  tbe  Devonian  of  tbe  interior,  tbe 
writer  requested  a  loan  of  tbe  spe^rimens  so  named;  tbe  autbor  kindly 
sent  si>ecimen8  for  examination  of  tbe  former,  wbicb  proved  to  be  not 
Spirifera  dufjutKta,  bnt  tbe  form  wbicb  appears  to  be  known  in  Iowa 
andertbe  name  Bpirif era  Parryana,  Ilall,  a  form  quite  distinot  from'jS^. 
di^uncta,  altbougb  associated  with  it  in  some  beds  in  Kew  York,  This 
easts  doubt  npon  tbe  otber  identifications.  Tlie  specific  names  pnb-' 
lished  by  tbe  autbor  with  descriptions,  but  without  illustrations,  areas 
follows  (all  from  the  Bockford  shales  of  Iowa,  and  all  in  tbe  American 
Maturabst,  vol.  xsil) : 

Rhgnchonella  aithacaminata,  p.  1015. 

Athyris  miiiutwsinta,  p.  1015. 

Paracyelaa  tafiiatijuM,  p.  1016. 

Flatj/ttoma  miriu,  p.  1016. 

Flalgitoma  pervela;  p.  1016. 

Naticopak  rami,  p.  1016. 

Turbo  alrioiUata,  p.  1016. 

Turbo  (t)  incerlai.  p.  1017. 

Holopra  ienuicariHata,  p.  1017. 

CscloHema  brevilinfala,  p.  1017. 

Cgdosema  mbermiih,  p.  lOld 

Spirifera  tabilrigo$a,  p.  1101. 

Atrgpa  hs'trix,  var.  t\o»sai9,  n.  var.,  p.  1104. 

Atrypa  hyilrii,  var.  planomlcala,  u.  var,  |i.  1104. 

J.  F.  Wbiteaves  (291)  gives  a  list  of  tbe  fossils  from  tbe  Hamilton  for- 
mation of  Uutario,  and  describes  tbe  following  new  species: 

HvnuHriNiif  craita;  p.  95,  pi.  IS,  f.  2. 

Dotaloerinai  Canadentii,  p.  99,  pi.  12,  f.  3,  3a,  3b,  and  3c 

Pntremitideafiloia,  p.  104,  pi.  14,  f.  1,  la,  16. 

Lingula  Thedfordeaiia,  p.  Ill,  pi,  15,  t.  1. 

Spir^/era  $ub4eciittata,  p.  114,  pi,  15,  f.  3,  3a. 

PUilyottima pUcalum,  p.  118,  pi.  ir.,  f.6. 
H.  S.  Williams  (301)  presents  a  paper  in  which  the  varioas  tyi>e8  of 
the  Devonian  system  in  North  America  are  classiQed  and  defined.  This 
paper  was  read  at  tbe  New  York  meeting  of  tbe  American  Association 
for  the  Advancement  of  Science,  August,  1887,  and  is  a  piirt  of  tbe  "  Re- 
port on  tbe  Upper  Paleozoic  (Devonic),"  pnblisbed  by  tbe  Amerioau 
Committee  of  tbe  International  Congress  of  Ueologiels,  and  presented 
to  the  London  session  in  September,  1888.  The  author  shows  tbat  tbe 
rocks  of  tbe  Devonian  system  present  at  least  fonr  types  of  strati- 
graphical  order  and  composition,  and  tbat  the  paleontological  history 
recorded  in  the  fonr  areas  is  distinct,  both  in  the  comiKtsition  of  tbe 
fonnas  as  a  whole  and  in  their  subdivisions  into  separate  temporary 
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faonaa ;  that  m  different  rcgious  the  same  order  of  sequence  of  genera 
and  species  in  general  takes  place,  but  that  for  the  Deroniao  system, 
at  least,  the  stratigraphicnl  lines  of  demarkation  separating  one  tem- 
porary fauna  from  the  next,  are  comparatively  local  and  not  nuiforna  for 
different  regions  of  America. 

The  same  author  (302)  gives  an  extended  discassion,  in  Balletin  No.  41 
of  the  U.  S.  tieological  Snrvey,  of  the  fossil  fannas  of  the  Upper  De- 
vonian of  western  New  York.  This  paper  is  not  merely  a  list  of  the 
species  of  the  Upper  Devonian,  but  the  author  attempts  to  ascertain, 
by  a  comparative  stody  of  the  species  and  of  the  fannas  of  the  succes- 
sive geological  stages,  the  laws  of  variation  or  modification  affecting 
the  species  and  faunas  in  their  passage  upward  through  the  series  and 
in  their  relations  to  geographical  distribution.  Few  new  species  are 
described,  bot  frequent  reference  is  made  to  the  modifications  expressed 
in  the  cltaructers  of  species  as  they  are  traced  upwards  in  the  rocks 
(historically),  and  from  regioD  to  region  during  the  same  stage  (geo- 
graphically). These  variations  are  also  expressed  by  the  separate  tab- 
niation  of  the  species  forming  the  fauna  of  each  fossilil^tMoos  zone.  The 
following  new  forms  are  described  and  Qgnred : 

Dipteriu  Ntlioni,  Newberry,  MS.,  p.  G2,  pi.  iii,  f.  1. 

IHpUiia(1)  I(nif«,  Newberr;,  MS.,  p.Kl.pl.lii.f.^. 

Plrrinoptcleti  (I)  Aitiau,  p.35,ifl.  iii,  f.  10,11. 

PtgckopUria  (T)  meaoeoitalU,  p.  35,  pi.  iii,f.9. 

Lmtulicardium  Itrts,  p. 39., pi.  ill, f.  6, 8. 

AptfchM  <of  GoDiatites),  p.  35,  pt.  iii,  f.  3,4. 

LiiBiMa  H'iTODiin^cnrit,  p.44,  pi.  iii,f.  13. 

Lueitta  Fart/thurgia,  p.  44,  pi.  iii,  f.  14. 

Arenicolittg  duplex,  p.  46,  pi.  iv,  f,  9. 

B)knchontlla  AUtgania,p.li7,a8,pl.  iv,f.l-8. 
The  name  Spiraxts  proposed  by  Professor  Newberry  (Ann,  N.  Y.  Acad. 
Sc.,  vol.  Ill,  1885,  pp.  217-220,  pi.  xviii,)  for  a  peculiar  screw-like  fossil 
occurring  in  the  sandy  deposits  of  the  Upper  Devonian,  was  observed 
to  be  preoccapied  by  U.  B.  Adams,  1850,  for  a  genus  of  Gasteropoda, 
and  the  author  of  the  above  paper  (302)  having  occasiou  to  record  the 
occurrence  of  two  species  of  the  genus  in  the  Wolf  Creek  conglomeraCef 
proposes  the  name  Proapiraxia  as^  substitute  (p.  86)  for  the  generic 
name  of  these  peculiar  fossils. 

THE  CABBONIPBBOUS  AND  PERMIAN. 

Oharles  H.  Beacbler  (13, 14)  contributes  two  short  papers  on  the  Lower 
Carboniferous  beds  of  Crawfordsville,  Iiid.;  nothing  of  particular  palte- 
oDtological  interest  is  communicated. 

£.  W.  Claypole  (33)  oders  a  few  notes  on  the  discovery  of  specimens 
of  Dadoxylon  and  other  genera  of  fossil  wood  in  the  Carboniferous  rocks 
of  Obio. 

O.  L.  Herrick  (105)  contributes  a  number  of  parts  of  a  coutinuons 
article  illustrating  the  palaeontology  of  Licking  County,  Ohio.    Tbesa 
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are  pabUsbed  in  tlie  Bulletiu  of  the  Deuisoa  UiiiTeniity  Laboratory  of 
Science,  and  consist  of  descriptions  of  the  geology,  outcrops,  atrnctare, 
etc.,  of  the  Warerly  rocka  of  Licking  Gonaty,  and  descriptions  with 
fignrea  of  the  forms  of  fossils  discovered  in  the  rocks.  He  has  collected 
a  valaable  aeries  of  the  Waverly  fossils  which  the  illastratioiis  help  to 
make  familiar  to  scientists.  He  baa  described  a  large  number  of 
new  species,  and  an  examination  of  the  descriptions  and  figures  leads 
one  to  think  that  many  of  them  might  better  have  been  called  varieties 
of  already  described  forms,  or  left  without  specific  names  nntil  more 
perfect  specimens  were  discovered  and  fuller  compariaona  made  with 
already  described  species.  The  following  are  the  new  species  described 
in  volume  ii,  1887: 

BelUrophon  (lub-eordiformii),  p.  18,  pi.  ii,  f.  7,  a,  b,  e. 
EnloUvm  atlenvatiim,  p.  24,  pi.  i,  f.  11. 
AtiCHloptctett  aoalarw,  p.  26,  pi.  i,  f.  8. 
AvioulopecUn  sorer,  p.  27,  pi.  i,  f.  7,  pi.  iii,  f.  16. 
Crenipeelen  Foerilii,  p.  28,  pi.  iii,  t.  9,  9a. 
Sokntimsa  (T)  meekiana,  p.  30,  pi.  W,  f.  9. 
SoleHomya  tubradiala,  p.  30,  pi.  iii,  f.  8. 
GervitHa  (T)  oXiemue,  p.  36,  pi.  iv,  I.  IZ,  pi.  Iii,  f.  12. 
SakiModiu  offlnt*  (1),  p.  41,  pi.  iv,  f.  23,  22a. 
BekUsodm  giib-oire»larii,  p.  41,  pi.  it,  f.  24. 
SoUtodui  (I)  tpellmani,  p.  43,  pi.  iii,  f.  14i 
Ungula  tighti,  p.  43,  pi.  iv,  f.  5. 
SMaklandinia  (T)  $iibqiuidrala,  p.  19,  pi.  i,  f.  14,  14a. 
Philliptta  friniiclufa,  p.  64. 

And  in  the  list  of  additional  fossils  from  tbe  coal  measures  at  Flint 
Btdge,  Pleurophortu  immaturus  (sp.  T  □.)  is  briefly  described,  p.  145, 
and  figured  (pi.  siv,  fig.  17). 

In  volume  m,  1888,  the  following  from  the  sub-Carboniferona  and 
Waverly  are  described: 

Xautiliu  (T)  bUuloahu,  p.  20,  pi.  li,  f.  16. 

PkUKpaiaprwaunor,  p.  29,  pi.  iii,  f.  t. 

Ckonetet  ttmidua,  p.  36,  pi.  ii,  f.  21. 

Ortkit  Fanuxemi,  H*11,  rar.  pulehellM,  Tar,  n.,  p.  38,  pi.  v,  f.  9  (T=vu.  of 

HleheliDft). 
^iry«r  winchelli,  p.  46,  pi.  t,  f.  28,  pi.  ii,  f.  16. 
Spin^erina  deprema,  sp.  n.  t  p.  47,  pi,  x,  f.  3. 
AvieuU>p«oUn  perelongatui,  p.  50. 

ABieulopeeten  igranvUUnti*,  sp,  n,),  p,  1)0,  pi.  x,  f.  8,  pl,xii,  f.  11. 
Anculopecl«ii  oooperi,  p.  51,  pi.  xii,  t.  IG,  17. 
CreaiptclDH  nfb-eordiformii,  p.  &3,  pi,  Tii,  f.  4, 5. 
Crenipeeten  tenilU,  p.  54,  pi.  iii,  f.  1. 

JeicHlopecttn  (Lyriopeetettl)  eanoellalia,  p.  54,  pi.  xii,  f.7. 
£4noliiliiia  (t)  ohlotniit,  p.  55,  pi.  li,  f.  20,  pi,  iii,  f.  10. 
StraUypUria  media,  p.  56,  pi.  iii,  f.  8, 9, 
StrtAlopteria  iguama,  p.  !>7,  pi.  vii,  f,  14. 
Str^lopUria  gracilii,  p.  57,  pi.  vii,  f.  12. 
Pterinopecien  eariniferui,  p.  58,  pt.  xii,  f.  8, !),  4'2. 
Ptero»itt$iLeptoditafiui)1  obHquiii,\>.ZH,  pi.  vii,  f.7;  pi. it,  f. 20. 

a  (I)  icuMla,  p.  69,  pi.  iv,  f.  16.  ,  , 
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Potiionomta  (StreblitpUria)  fragitit,  p.  59,  p).  vi,  f.  1. 

Protnacra  (t)  trunoatiu,  p.  60,  pi.  iii,  f.  30. 

Leiopteria  orfoni,  p. 60,  pi.  vii,  f.  1. 

Leioplrria  kalli,  p.  61,  pi.  vii,  f.  31. 

Ldoplena.ap.,  p.6l£,pl.iii,  f.6. 

Modiitia  aarerlimutt,  p.  63,  pi.  i,  f.  0 ;  pi.  iv,  f.  10 ;  pi.  vii,  f.  39. 

S<Ai£odue  neaarJceniiK,  p.  64,  pi.  x,  f  I. 

ScliiiodM  ckemungetul*  Tar.  <T}  irqiialU,  Tl.,  p.  04,  pi.  i,  f.  25 ;  pi.  ix,  f.  20. 

84Mguiiiolil«ii  (Goniophora)  eenilia,  p.  66,  pi.  ix,  f.  28. 

Alloritma  coopm,  p.  74,  pi,  vi,  f.  10. 

jUlOT-imaooareni,  p.74,  pi.  xil,  f.27. 

Maerodon  (T)  biaugularU,  p.  74,  pL  viii,  f.  S. 

Nuoulana  [Leda)  tpalulata,  p.  TJ,  pi.  ii,  f.  II  (IS  T) ;  pi.  yn,  {.  35. 

Nvculana  {Leda)  aimilU,  p.  7H,  pl.iv,  f,  15, 

Palameilo  eUiptieut,  p.  80.    Three  rarietiea. 

Area  omata,  p.  63,  pi.  ii,  1. 18. 

QondHioa,  gen.  nov.,  p.  84.     G.  ohioeBtu,  p.  84,  pi,  lii,  f.  23, 24, 25. 

Fle«rotoBi<lHa(Cycr<inierHiT)«lrijiiI(ala,  p,  8ti,  pi.  i,r.  10;  pi.  ii,  f.  25. 

Jfa«wop»i»  (1),  up.  n.,  p.  87,  pi.  lii,  f.  37. 

BellerophoB,  sp.,  (T)  p.  00,  pi.  xij,  f.  36. 

DentaUum  granvilUiisiK,  p.  92. 

BMtodtu  IProtiMcliizoduK)  palteonritiformU,  p.  96,  pi.  lil,  f.  44. 

Id  volome  IV,  1888,  the  foUowiag  are  describod  rrom  ttio  same  form- 
ationa : 

UitsMla  alr«,  p.  16,  pL  x,  f.  30. 

Lbtgula  ganntniie,  p.  17,  pi.  IH,  f.  2, 3. 

Ungula  mecki,  p.  18,  pi.  x,  f.  31. 

JMgula  waverlycntit,  p.  IB,  pi.  iij,  f.  1. 

Froinctus  Taricoelatim,  p.  10,  pi.  iti,  f.  19;  vol. Ill,  pi.  iii,  r.38t. 

ProdKcfiM  i^tieabtrrfii,  var.  T)  annosiw,  var.  n.,  p.  ^0,  pi.  iii,  f,  17. 

Prodnctat  nuhcillniiit,  p.  22,  pi,  iii,  f.  15. 

Frodttctus  nodocoatatvt,  p.  23. 

Aihyrii  aMaadauni,  p.  24,  pi.  iii,  f.6. 

Tera)Tatnla  (f)  InamtlatM,  Bp,ii.(cf.  7.  Uncklmii,  H,),  p,  24,  pt.xl,  f.  18;  pi. lii, 

f.8,9. 
Bkynehotpira  (f)  atKlandmtw,  p.  25,  pi.  ill,  f.  16. 
Spirifvr  (Marlinia)  ItmuUpinatut,  p.  27,  pi.  ii,  f.  4. 
Bpirifer  deltoideaa,  p. 27,  pl.ii,  f.7. 
JII<rrtnna  oujiakaga,  p.  2H,  pi.  i,  f.  34, 
AUoritMa  eonaagvinata,  p.  29,  pi.  xi,  1. 13. 
I«{iTpteria  vamlat,  p.  29,  pi.  xi,  f.  30. 

.^Eliwla  (t)  fub-(]Hi(uIa,  p.  30;  pi.  v,  f.  11 ;  vol.  Ill,  pi.  iii,  f.  6. 
Ednimdia  taldfera,  p.  SO,  pi.  v,  f.  1,2. 
LyrioptcUn  vodovoalatitt,  p.  32,  pl.xi,  f.'!>. 
Fttrinop«ct»n  (T)  athlandtniit,  p.  33,  pi.  li,  f,  4. 
QTantmytia  ovata,  p.  35,  pi.  jii,  f.  12. 
Orammijiia  fanelico,  p.  35,  pi.  vi,  f.S. 

SMiodiu  {chtmangtiisa,  var.)  prolongatus,  p,  36,  pi.  vi,  f.  I,  vol.  Ill,  pi.  i\,  f.20, 
Macrodon  neirarkenaig,  p.  36,  pi.  Iv,  f.  I'J. 
Macradoa  ttrialo-cotlatut,  p.  37,  |il.  vi,  f.  7 ;  pi.  xi,  S,  37. 
Maerodon,  8p.,  p.  38,  pl.xi,  f,28. 
Cgpricardinia  { Microdon  f )  tdtula,  p.  31^,  pi.  vi,  f.  8. 
Oraeardia,  gi-n.n.,  p. 41. 
Oraeardia  omala,  p.  41,  pl.iv,  f.  8, 0,10. 
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Oraeardia  comula,  p.  42,  pi.  >v,  f.  6. 

Conooardium  alternittriatitm,  p. 42,  pi.  xl,  f.34;  pLv,  f.7T. 

PaUeoneiJo  contitnila,  p.  43,  pi.  iv,  f.  14. 

PaUameilo  ignota,  p.  44,  pi.  iv,  f.  15. 

Palaoneilo  (A^hohIh  t)  curia,  p.  44,  pi.  iv,  f.  4. 

FhmiHgia  (f )  itiilla,  p.  4r>,  pi.  vii,  f.  10. 

Conularia  graeilii,  p.  48,  pi,  viii,  f.  2 ;  vol.  in,  pi.  vl,  f.  13. 

Cmmleria  viicr(tntma,  Meek,  var.  d.,  p.  49,  pi.  viii,  f.  4. 

Pkitlip$ia  lerratieaiidala,  p.  SS,  pi.  I,  t.  S,  a-d. 

Pkiliiptia  (r)  aoiuori,  p.  53,  pi.  i,  T.  16,  a,'  b,  e. 

Prtxtut  minutui,  p.  56,  pi.  i,  f.  7,  a,  b. 

PhieOKmidet  oaideittali*,  p.  57,  pi.  i,  f.  10,  a,  i. 

Fhaithonida  >pitiotu§,  p.  58,  pL  1,  f.  4, 5. 

PluslkoHid«i  (T)  immatuna,  p.  59,  pi.  i,  f.  9,  IS, 

Cgttwre  ohio«n*i$,  p. 60,  pi.  viii,  f.8;  vol.  iti,  pT.  iii,  r.l9. 

Leiopteriai1)itewberTst,p.U4,pl.xi,f.3l;  vol.  ill.,  pi.  vii,  136. 

AvU)ula  (f)  recta,  p.  115,  pi.  x,  f.  13. 

SoUn«mga  (t)  cajiaAa^ffutx,  p.  115,  pi.  x,  f.  1. 

Sehizodua  harlatncnsit,  p.  117,  plvi,  f.2. 
W.  P.  Oooper  (37)  has  prepared  a  tabalat«d  list  of  the  foasils  of  tbe 
'  Waverly  of  Ohio  to  accompany  the  al>ove  report. 

A.  v.  Foerste  (83)  presenta  descriptions  of  species,  old  aod  new,  of 
the  Polyzoa  ("Bryozoa'*)of  Ohio.  Tbe  following  new  species  are  de- 
scribed, vol.  II,  (1887) : 

Rhombopora  mullipora,  p.  72,  pi.  vli,  f.  1.,  a,  b,e. 

Gtauoonome  tvAifii,  p.  7K,  pF.  vii,  f.  4,  a,  b,  c 

Chahodielgon  (gen.  nov.),  p.  81.     C.  laxam,  p.  81,  pi.  vii,  f.  8,  a,  b,  e. 

Fetuttella  limbaJaB,  p.  63,  pi.  vii,  f.  10,  a,  b,  c,  d. 

Feneelella  limbatiu,  var.  rmtofiii,  p.  84,  pi.  vii,  f.  II,  made  a  new  species,  p.  87. 

Stenopora  okiomiii,  p.  85,  pi.  vii,  f.  12,  a,  b,  e,  d,  e. 
E.  O.  Ulrich  (246)  coutributes  to  the  same  bulletin  a  list  of  the  Bry. 
ozoa  of  the  Waverly  gronp  in  Ohio,  with  descriptions  of  tbe  following 
new  forms  (vol.  IT,  1888): 

Fenettelta  Imrriekana,  p.  63,  pi.  xiii,  f.  %-2d. 

Fene$Ulia  nftkana,  p.  64,  pi.  xiii,  f.  t,  1ft. 

FweiteUa  albida,  v&r.  RiekfieldenHt,  p.  66,  pi.  ziil,  f.  i'Sc 

FtncsUtIa  foliata,  p.  67,  pi.  xiii,  f.  4. 

fynettella  aubjltxaota,  p.  68,  pi.  xiii,  f.  6. 

Fiw»tella  catemoia,  p.  6!),  pi.  xiii,  f.  7-76. 

Polgpora  imprriia,  p.  72,  pi.  xiii,  t.  6,  8a. 

Finnatopora  inlrrmedia,  p.  74,  pi.  xtv,  f.  I. 

Pinnatopora  nMulatrix,  p.  75,  pi.  xiv,  f.  3. 

Pinnatojmra  curvala,  p.  76,  pi.  xiv,  f.  4. 

Pinnatopora  lubangulata,  p,  76,  pi.  xiv,  f.  2. 

Pinnatoportt  minor,  p.  77,  pi.  xiv,  f.  7,  7a. 

Tceniodiatj/a  int«rpoIata,  p.  80,  pi.  xiii,.f.  9,  9a. 

Cgitodictya  iigxag,  p.  81,  pi.  xiii,  f.  II,  llo. 

Csttodiclya  timHlant,  p.  HI,  pi.  xiii,  f.  10. 

CgiUtdiclj/a  an^iula,  p.  82,  pi.  xiv,  f.  20. 

Streblotrypa  nKy'or,  Ulricli,  p.  64,  pi.  xiv,  t.  10. 

Btreblotrypa  obliqua,  p.  85,  pi.  xiv,  f.  9. 

Streblotrypa  hertzeri,  p.  HG,  pi.  xiv,  t.  8. 

AreUotnoKt  ampUxti,  p.  86,  pi.  xiv,  f.  13.  ^ 
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Streblolrgpa  vtHltporata.p.  87,  pi.  xiv,  f.  11. 

SIraUilrgjia  itriala,  p.  tit,  pi.  liv,  f.  13,  12a. 

Streblotrypa  regitlaTtt,  p.  86,  pi.  xir,  f.  14. 

Streblolrypa  (F  Laoelema)  denUeutala,  p.  88,  pi.  xiv,  f.  18,  19. 

Bhombopvra  okioenMt,  p.  90,  pi.  xiv,  f.  4. 
Obarlea  K.  Keyes  has  Eidded  three  papers  (134, 136,  141)  to  the  litera- 
tareof  the  Carboniferous.     lu  the  first,  on  thefauiiaof  the  Lower  Coal 
Measures,  three  new  species  are  described  ; 

Ckonelet  lanH*,  p.  [3]  32U,  pi.  xii,  f.  3,  a,  b. 

FUurotomaria  modetta,  p.  [17]  ^38,  pi.  xii,  f.  2,  a,  b. 

MacndiHlui  humiliM,  p.  [1f<]  239,  pt.  xii,  t.  I. 

F.  A.  Sampson  (229)  describes  tbe  Subcarboniferoos  series  at  Se- 
dalia,  Missouri,  and  Lieut.  A.  W.  Yodgea  (351)  describes  two  new  spe- 
cies from  the  same : 

naiipiia  lampioni,  pp.  248, 249,  ud  two  wood-oate,  p.  249. 
OriSMida  (I)  *tdalien*i»,  p.  249. 

In  another  paper  (250)  Lieutenant  Vodges  reviews  the  genera  and 
species  of  North  A  merican  Trilobites ;  the  fotlowiog  four  genera  are 
i«cogQized:  ProeUu,  Steiningerj  Phillipsia,  Portlock;  Orifflthides, 
Portlock,  and  BrachymetopaU,  McCoy,  The  author  gives  a  diagnosis 
of  each  genus  aud  discusses  the  various  species  and  synonymy,  with 
their  distribution  in  North  America.  The  original  description  of  tbe 
species  is  given  in  many  cases,  with  a  carefhl  specilie  diagnosis  for  each 
species.  Six  BpeoiesofiVoeftu,  twelve  species  of  PAiZIip^wi,  five  species 
of  Qrijffithidet,  and  one  species  of  Brachymetopsis  are  recognized.  The 
generic  characters  are  illustrated  in  the  plates. 

XH£  MBSOZOIO. 

William  B.  Clark  (27)  finds  evidence  in  the  fossils  discovered  in  Anne 
Arnndel  and  Prince  George  Counties,  Maryland,  to  establish  the  per- 
sistence of  tbe  Cretaceous  strata  across  the  State,  from  the  Delaware, 
line  on  the  northeast  to  the  Potomac  Biver  on  the  southwest,  and  lists 
of  the  species  with  localities  are  given.  The  same  author  (34)  remarks 
upon  tbe  discovery  of  an  Arcettes  (n.  sp.),  Aroestet  rhaticiu,  p.  119, 
figured  in  a  former  paper  (26),  in  the  Bhsetic  l»eds  of  the  northern 
Tyrol.  This  is  taken  as  evidence  for  regarding  the  Bbtetic  as  more 
closely  allied  with  the  Trias  than  with  the  Lias.  The  sameanthor  (26) 
presents  lists  of  species  collected  from  several  localities  in  the  sonthern 
counties  of  Maryland,  representing  the  Eocene  aud  Miocene  f^onas ; 
DO  new  species  are  described. 

B.  T.  Hill  has  published  three  papers  (108, 109, 110)  of  considerable 
value  in  expounding  the  knowledge  of  the  geology  of  Texas,  particu- 
larly of  the  Cretaceous  system.  The  paper  (110)  on  the  Geology  of 
the  Cross-timbers  contains  a  table  (pp.  298-299)  of  a  geological  section 
of  tbe  Cretaceous  across  the  State  of  Texas,  in  which  are  indicated  the 
characteristio  fossils  of  each  zone.    In  another  paper  (109),  on  the 
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Texas  eectkiD  of  tbe  Amerioau  Oretac«oas,  tbe  antbor  gives  lists — of 
fossils  of  the  D|>per  divisiou  of  ttie  Texas  GretawouB  (pp.  294,  295), 
of  tbe  middle  div-iuioD  of  tbe  Texas  Cretaceous  (pp.  297,  299),  of  tbe 
upper  or  Wasbita  division  of  tbe  Lower  Gietaceoas  (pp.  302, 303),  of  tbe 
Fredericksbnrgh  division  (p.  305).  Tbe  author  notes  tbe  fact  of  an  ap- 
parent coutinuit;  of  iuteriocking  faunas  throughout  the  series,  bnt 
with  tbe  exception  of  Gryphaa  pitclieri,  Mort.,  uot  a  single  species  is 
known  to  pass  from  theComancbe  series  into  the  upper  formations. 
He  further  observes  that  tbe  founa  of  the  Comanche  series  presents 
closer  resemblance  to  those  of  Europe  and  tropical  America  than  to 
other  Cretaceous  faunas  of  the  United  States. 

Mr.  WJ  McOee  (177-178)  contributes  two  papers,  mainly  Btratt- 
graphical  and  structural,  on  the  formations  of  the  Middle  Atlantic 
slope;  no  extended  palEeontoIogical  facts  are  given,  but  tbe  author 
mentions  occasionally  tbe  species  cbaractenstic  of  the  formations. 

Eugene  A.  Smith,  in  coninnction  with  Lawrence  C.  Johnson  (241), 
published  a  valuable  contribution  to  tbe  knowledge  of  the  Tertiary  and 
Cretaceous  strata  of  Alabama.  The  bulletin  deals  mainly  with  geolog- 
ical facts,  but  there  is  frequent  reference  to  the  species  of  fossils  cbar- 
acterizing  the  strata  discussed. 

C.  A.  White  (278),  commenting  npon  the  age  of  the  coal  found  in  the 
region  traversed  by  tbe  Bio  Grande,  refers  it  to  the  age  of  the  Laramie 
or  Fox  Bill  formations.  Tbe  same  author  (282)  describes  three  new 
genera  and  three  new  species  from  the  Cretaceous,  wbicb  are  as  follows: 

[CraariUUidte), 

Ateamtia  (jien,  nov. ),  p.  32,  with,  aa  type,  S.  SobinH  (n,  sp.),  p.  33,  pi.  ii,f.  7-8, 

(Amoalidee), 

Daltieoneha  (gen.  Dov.),p.  34,  with,  oa  types,  the  Toll  owing  apeciee:  D.  invagi- 

Hata  (d.  e\h),  p.  35,  pi.  ii,  f.  4, 5,  and  Gervitlia  ena/ormii. 
AquiUma  (gen.  dot.),  p.  Ii5,  with,  as  type,  A.  Cumminm  (d.  sp. ),  37,  pi.  ii,  f.  1^. 

0.  A.  White  (283)  gives  au  account  of  tbe  results  of  examinations  of 
the  Texas  Cretaceous,  with  li.  T.  Hill  as  field  assistant.  The  fossils 
have  uot  been  fully  studied,  bat  enough  is  done  to  make  clear  the  rela- 
tions of  the  various  deposits  to  those  of  other  sections.  The  Comanche 
series  are  older  than  any  Cretaceous  deposits  exhibited  in  any  other 
American  section.  A  complete  faunal  break  occurs  at  the  top  of  the 
Comanche.  The  upper  series  may  be  satisfactorily  correlated  with 
Cretaceous  formations  of  western  and  upper  Missouri. 

0.  A.  White  (285)  has  published  a  number  of  new  species  from  South 
America,  which,  though  not  strictly  appropriate  to  a  list  of  North 
American  Palteontology,  are  compared  with  American  species.  Tbe 
author  has  3  new  genera  and  158  new  species,  divided  as  follows :  Oo». 
chifera,58;  Gasteropoda, 73;  Polyzoa,!;  Cephalopoda, 9;  Fresh-water 
Mollusca,  5;  Echinodermata,  12.  The  same  author  (288)  reports  on  the 
fossils  from  Hardin  County,  iowa.  These  were  examined  by  the  author- 
aod  found  to  possess  close  affinities  with  tbe  Mollusca  fouua  of  tbe  Fox 
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HillB  gronp.  Two  of  tbem  are  ideutical  with  Fox  Hilla  species.  Xw- 
podettkea  (t)  haworthi  (n.  ap.)  is  deBcribed  aiid  figured  (pp.  224-225). 
Auotber  paper  (287)  discusses  the  Paget  group  of  Washingtou  Terri- 
•tory.  Twelve  species  are  recognized  from  these  rocks,  eight  of  which 
are  regarded  as  oev,  and  are  named  bat  not  described. 
They  are — 

CfreMa  hrevi4«it*.  B.  dabia. 

Corbiemki  Willi*i.  PaamiHobia  obicura, 

C.  Pugttenttt.  SanguiHolaria  <l)  caiulafa. 

BaHtni  Naeberrgi.  Teredo  I'ayeteiuU, 

Study  of  the  fossils  leads  the  aathor  to  agree  with  J.  S.  Newberry 
and  Bailey  Willis  as  to  the  equivalency  and  probable  contemporaneity 
of  the  Paget  group  with  tbe  Laramie.  In  auotber  paper  (280)  Mr. 
White  discasses  the  relation  of  the  Laramie  group  to  other  and  later 
lormatioDS  and  considers  the  greater  part  of  tbe  Laramie  as  of  Creta* 
ceoos  age,  the  upper  strata  representing  a  gradual  tranaitiou  from  tbe 
Oretaceons  to  the  Tertiary  period. 

J.  F.  Wbiteaves  (292,  294,  295)  contributes  three  papers  on  the  Pa- 
ItDontoIogy  of  the  Mesozoic. 

Tbe  first  (295),  on  some  fossils  Irom  the  Cretaceous  and  Laramie 
rocks  of  the  Saskatchewan,  is  an  appendix  to  Mr.  J.  B.  Tyrrell's  report, 
and  the  following  new  species  are  described: 

Cgpritta  tubtrapaiformi*,  p.  I6f>e. 
iSolwariui  (Tagelua)  occidentalit,  p.  1570. 
Maritria  tanUifront,  pp.  157^1&4e. 
Hfdatiiia  paTTula,  pp.  ISSe-KiSc. 
P*la<utaciu  (T>  ontatue,  pp.  I6l«-161i«. 

In  the  second  paper  (294),  which  ia  an  appendix  to  O.  M.  Dawson's 
report,  some  Mesozoic  fossils  from  Britiah  Columbia  are  described. 
The  new  species  are  as  follows : 

Autaeocertu  CkarloUenie,  p.  1D9A,  Triawio. 

CalUfM  (T)  FancouverentU,  p.  110b,  Triatuio. 

PUteetilioerai  ocddailalt,  p.  113b,  Cretscpons. 

In  the  third  paper  (292)  the  following  new  species  from  the  Triassio 
of  British  Colnmbia  are  described : 
Spirlferina  borealii,  p.  128,  pi.  17,  f.  1. 
Terebratsla  LiarOtntii,  p.  130,  pi.  17,  f.  2, 3a,  Hb,  2e. 
MonoHt  (wolit,  p.  13^,  pi.  17,  f.  4. 
Ealobia  oeadentalU,  p.  134,  pi.  IT,  f.  !>,6. 
Trigonodut  (1)  praductu,,  p.  135,  pi.  17,  f,  7, 7a,  7*. 
atargarila  (rwunco,  p.  1:16,  pi.  17,  f.  H,  Sa. 
ifautilu*  Liardeneii,  p.  137,  pi.  18,  f.  1,  In. 
PopanocerM  MoConyielli,  p.  138,  pi.  IB,  t.%2a,  b,  3,3«. 
Jarveiordieenu  (T)  CarMtente,  p.  141,  pi.  1!>,  f,  1. 
l^aekyMrat  Canadaiie,p.U2,  pl.lS,f.4,4(t. 
Antiolitet,  Hf  att  (gen.  nov.),  p.  144. 
DorUcranitn,  Hyatt  (geu.  nuv.},  p.  145. 
M  Carloi(e>Mi«,  p.  1414,  pi.  19,  £  &. 
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B.  P.  Wbitfield  (297, 299)  remarks  upoa  tbe  foaails  of  the  Xew  Jersey 
UreCaceous.  In  ttie  article  in  tbe  Ainericau  Naturalist  (399)  a  ayuopsis 
of  tUe  uumber  of  species  in  eacli  zone  of  the  Cretaceous  rocka  of  Nev 
Jersey  is  given,  and  also  an  account  of  the  number  of  New  Jersey 
species  occurring  in  tlie  corresponding  beds  of  other  States. 

THB  CEMOZOIO. 

Aog.  Heilprin  (102)  diacusaes  tbe  classification  of  the  Post-Oretace- 
ODs  department.  This  is  mainly  a  geological  paper,  but  the  author 
makes  some  timely  remarks  upon  the  v^ilue  of  faunas  for  determining 
chronology.  He  says:  "Tbe  absolute  successiou  of  equivalent  faunas, 
or  faunas  of  a  practically  identical  facies,  which  has  been  demonstrated 
for  the  greater  part  of  the  world,  clearly  catablisbes  the  chiims  of  the 
faunal  element  as  tbe  guide  propre  in  the  determination  of  chronology." 
In  another  paper  (IKI)  Mr.  Heilprin  presents  additional  lists  of  species 
of  Miocene  Mollnsca  of  N'ew  Jersey,  and  the  following  new  ai>ecie8  are 
described; 

Murtx  SUhkmtii,  p.  404,  no  figure. 

PleurolnM  p»t>i4ebtirii«a,  p.  404,  uo  fignre. 

TYiforit  Urebrala,  p.  405,  no  figato. 

Ptottu  Hiimphrtgni,  var.  n'oolmani  (new  tm.),  p.  405. 

Otto  Meyer  has  produced  several  papers  during  the  two  years  (182, 
183, 184,185, 186, 187).  In  tbe  paper(183)on  the  <' Invertebrates  front  the 
Eoceneof  Miaaissippi  and  Alabma,"  the  following  new  species  are  de- 
scribed: 

Odottomia  Boettgeri,  p.  SI,  pi.  iii,  f.  4. 

IkrbonUUt  major,  p.  51,  pi.  iii,  f,  3, 

J>mtiterebra  (geu.  nov.),  p,  &1. 

Denliltretra  prima,  p.  &3,  pi.  iii,  f.  2. 

Pr«iiralotM<i  Aldriahi,  p.  53,  pi.  iii,  f.  7,  7a,  7b. 

TarnaMla  tolutata,  p.  53,  p).  iif,  f.  11. 

rnfodrdiiim  (1,  EocenMt,  p.  53,  pi.  ill,  f.  14,  14a. 

Mikrola  (geu.  nov.),  p.  53. 

Uikrola  MiiHarippienaia,  p.  53,  pL  iii,  f.  10,  16a,  16(. 

Orvoibulum  antiquum,  Meyer,  Bull,  i,  Geol.  Survey  Ala.,  1886,  p.  68 
pi.  I,  f.  11,  is  found  iifter  cleaning  to  be  a  Balaaus  with  preaervetl  oper- 
culum. The  names  of  a  few  addittonul  Foraininifera  of  the  Eocene  of 
Mississippi  and  Alabama  are  given  on  p.  66,  In  the  paper  on  the  Mio- 
cene invertebrates  from  Virginia  (185)  the  author  presents  a  list  of  tbe 
smaller  Mollusca  identified  in  the  sand  adhering  to  the  larger  species, 
collected  from  t)ie  Miocene  beda  near  Yorktown.  Tbe  following  new 
species  are  described ; 

Cawm  tiaveaaoni,  p.  139,  f4. 
Cmum  firjrJn  Ion  um,  p.  139,  f.  3. 
Pl/ramU  promiliunt,  p.  140,  f.  1. 
Attarte  orblcaUtnor,  p.  141,  t.  0. 
Stmele  (T)  DtrjftNiaiia,  p.  143,  f.  10. 
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In  the  paper  (186)  on  the  "  Upper  Tertiary  lDvert«brat«s  from  the 
west  side  of  Chesapeake  Bay,"  the  anthor  gives  a  list  of  twenty-five 
species  discovered  iuside  a  large  Balanus  coneavM  BronD ;  one  new 
81>ecie8  is  described :  Atigena  aharpi,  sp.  nov..  p.  171,  and  wood  cnt.  Id 
the  article  (187)  on  the  two  books  of  Conrnd  on  Tertiary  shells,  the 
anthor  gives  information  in  regard  to  imperfections  which  bare  ap- 
peared in  various  copies  of  T.  A.  Conrad's"  Fossil  Sheila  of  the  Tertiary 
FormatioDB,"  and  "  Fossils  of  the  Tertiary  Formations.'* 

C.  L.  Webster  (272)  has  written  an  article  on  the  geology  of  JobnsoD 
County,  at  the  close  of  which,  p.  419,  is  given  a  list  of  eighteen  species 
of  laud  and  fresh-walor  shells,  collected  from  the  Loess  of  Johnson 
County  by  Prof.  B.  Sbimeli,  of  Iowa  City,  five  of  which  are  said  not  to 
occur  as  living  forms  in  the  county  at  the  present  time. 

B.  Sliimek  (239)  publishes  notes  on  the  fossils  of  the  Loess  at  Iowa 
City;  a  list  of  twenty-five  species  is  given  with  comments,  but  no 
species  are  described. 

R.  Ellsworth  Call  (19)  defines  a  new  Post-Pliocene  Limnsid,  refer- 
ring it  to  tbe  genus  Pompholyx,  Lea,  and  describiug  it  under  the  name 
Pvmphohtpnt  wkitei  (subgen.  et  sp.  nov.),  p.  147,  f,  1-3,  from  Tassajara 
Bills,  California.  Comparison  is  made  of  this  genus  with  the  genera 
Carinifex,  Biuney,  Pompholgx,  Lea,  and  Vorticifex,  Meek. 

T.  H.  Aldrich  (1),  in  a  paper  in  tbe  Journal  of  tbe  Cincinnati  Society 
of  Katnral  Science  (vol.  x,  pp.  78-83),  describes  tbe  following  new 
species: 

Dotinia  neroeiiaroidea,  p.  m,  do  flgnre. 
Stgarttut  (SigatUmi)  Clarkeaniu,  p.  83,  no  fignra. 
Phj/ia  ckoclaveitiii,  p.  B3,  no  fignre. 
Pkgta  etongatolilea,  p.  83,  no  6|[nre. 
Ualhilda  CJaibomtniii,  p.  63,  uo  figure. 

Angelo  Heilprin  (100)  has  published  in  tbe  Transactions  of  the  Wag- 
ner Free  Institute  an  account  of  bis  explorations  of  the  west  coast  of 
Florida.    Several  new  species  are  described  as  follows : 

Pliocene  ("Floridian")  Galoosahatchie,  Florida: 

Funu  Calooiaemu,  p.  liS,  pi.  i,  1. 1. 

FoKlotaria  tealariHa,  p. 69,  pi.  i.f.S. 

Melongena  tnbcoronala,  p.  70,  pi.  i,  t.  3, 3ii. 

F^lgur  ropum,  p.  71,  pi.  ii,  t.  4. 

J^rbiHella  regina,  p.74,p1.iii,f.5. 

rtMarnktHTiduiN,  p.75andp.  laS.pl.ir.f.e.So,  pl.xvia,  f.  73. 

JIfalzalina  hulbata,  p.  76.  pi.  ii,  f.  7. 

Follita  Floridana,  p,  77,  pi.  v,  f.  6. 

mira  lineolata,  p.  79,  pi.  ii,  f.  9,  da ;  p.  133.  pi.  zvlo,  f.  74. 

Cotambella  rmiicoidu,  p.fl.pl.  viii,  f.9*. 

Conut  TrgoKi,  p.  62,  pi.  v,  f.  10 ;  p.  133,  pi.  xvii,  f.  75. 

Strombat  Leidgi,  p,84,p1.  vi.f.  11;  p.7,f.ll(i. 

Sipl<oegi>rma  (anhgea.  nov.),  p. 86. 

CypriBa(Sipkocgprtca)prohltriiatiea,p,  87,  pi.  iv,  1. 12,  124, 12t;  p.  133,  pi.  zvld, 

f.  73. 
Ttrriltlla peiattenuata,  p. 88, pi. rili, f.  13.  ^ 
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Turrilella  apicalie,  p. tM, pi.  TJii,  f.  14,  Ua. 

TarriUlia  cingalaia,  p.  SO,  pi.  viii,  f.  15. 

Tarritella  meAioiHleata,  p.fcl'J,  pi.  viii,  f.  lli. 

Turriltlla  lubanaalala,  p. 89,  pi.  viii,  f.  17. 

CerHkiim  omatigHmHm,  p.  90,  pi.  viii,  f.  18, 18a. 

Panopma  qprnimta,  p.  91,  pi.  ii,  t  'JH. 

Fanopim  FUtridana,  p.  91,  pi.  s,  f.  21. 

Fanopira  nacicula,  p.91,  pi.  x,r.22. 

Sanele  perlanellota,  p.  92,  pi.  xi,  f.  -JS. 

r«nH«  rugatina,  p.  92, pi.  xi,  f. 24,24(1. 

Cardiam  FlaridaHum,  p. 93,  pi.  xl,  f.25,25a. 

Henitiardiun  colunba,  p.  93,  pi.  xi,  f.  'X,  26a. 

Chama  eraua,  p.  93,  pi.  xii,  f.  27,  pi.  xiv,  f.  27. 

Litcina  diici/ormit,  p.  94,  pi   xi,  f.  28. 

Area  teaUirina,  p.  94,  pi.  xii,  t.  29. 

Area  criuiieotla,  p.  96,  pi.  liii,  f.  30,  30<i. 

Area  aquiia,  p.  97,  pi.  xii,  f.  31. 

Arcopttra  (subgon.  iiov.),  p.  98. 

Area  (Jreoplfra)  apicultfformU,  p.  98,  pi.  xiii,  f.  32, 32a. 

Spondj/lua  rolimdalii»,  p.  99,  pi.  xiv,  f.  33. 

Pecteit  lotarioidtt,  p.  99. 

Ottrea  mtridionalit,  \i.  100,  pi.  xiv,  f.  35,  35a. 

Peetm  ptmodoiut,  p.  131,  pi.  xvift,  f.  69,  G9a. 

CiinliHin  Data,  p.  131,  pi.  xvia,  f.  70. 

Ceritkidea  scalata,  p.  131,  pi.  xvtb,  f.  71. 

From  tUe silex-beariDg  marl  (MioceDe)of  Ballast  Poin*  HillsboroBa;: 

tfo^Nrria  (gen.  nov.),  p.  105  (near  Orthaalax  Otibh). 

ffagntria  puj/nax,  p.  106.  pi.  xv,  f.  36,  36il. 

Mvrex  lartaeosta,  p.  106,  pi.  it,  f.  37. 

Murex  oritpaiigtila,  p.  107,  pi.  iv,  f.  38. 

Murex  tritottop»i»,  p.  107,  pi.  xv.  f.  39. 

Murex  Irophoni/onNU,  p.  107,pl.  XT,f.  40. 

Murex  tpinalota,  p.  108,  pi.  xv,  f.  41. 

Latirui  Flaridanus,  p.  108,  p].  xv,  t.  42. 

TurKnellapolggonala,  p.  108,  pi.  xv,  r.43. 

Vatum  $ubcapitetlttM,  p.  109,  pi.  XT,  f.  44. 

Valuta  mMicina,  p.  109,  pi.  xv,  f.  45. 

folula  (Lyria)  zebra,  p.  110,  pl.xv,  f.46. 

Mitra  (Conomitra)  angalata,  p.  110,  pi.  xv,  f,  47. 

Coimi  planicepa,  p.  110,  pi.  xv,  f.  48,  48a. 

Cgpraa  tHMutui,  p.  lit.  pi.  xvi,  f.  49,  49a. 

Natica  ampftora,  p.  112,  pi.  xvi,  f.  50. 

ifaUea  sirepUMioma,  p.  112,  pi.  xvi,  f.  51. 

Turritellapagodirformii,  p.  112,  p].  Tiii,  f.  52, 

Turritella  Tantpa,  p.  113,  pi.  viii,  f.  53. 

Turbo  crenonigattts,  p.  113,  pi.  xvi,  f.  54. 

Turbo  hclici/ormia,  p.  113,  pi.  xvi,  f.  55. 

Deljikinula  (T)  lotarielta,  p.  113,  pi.  xvi,  f.  56. 

Puadolrochat  (gou.  uov.),  p.  114. 

Pteadolrockiu  lurbinalut,  p.  114,  pi.  xvi,  t.  57. 

Cerilhium  pracureor,  p.  114,  pi.  xvi,  f.  58. 

PgrazUiniu  (gubt;eii.  nov.},  p.  115  (near  Polamidtt  BMngn.), 

Pyraiitinut  campanulaUu,  p.  115,  pi.  xvi,  f.  58. 

FartitUi  Ameriecna,  p.  115,  pi.  xvi,  f.  60. 
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Cgtkerta  nueifvrmii,  p.  116,  pi.  xvi,  f.  61. 

LHcina  HilUborotHKli,  p.  117,  pi,  xvi,  f,  62. 

Crauatella  deformit,  p.  117,  pi.  xvi,  f.  63. 

Cardila  (Carditamera)  HgrrKOula,  p.  UT,  pi.  ivi,  f,  G4. 

Jrea  arcula,  p.  118,  pi.  IR,  f.  fiS. 

Ltdafitxucta,  p.  IIO,  pi.  ivi,  f.  06. 

From  uorth  of  Ballast  Poiot: 

Cerilhiuvt  miliboromiii,  p.  134,  pi.  viii,  f.  67. 
CcHUiunt  tontutam,  p.  1^4,  pi.  viii,  f.  68. 

Beoent  Floridian  faoDa,  not  fossil; 

TnpidonotHi  (ojispilodu  I  var.  Broeki,  p.  13U,  pi.  xvii,  f.  a,  b,  e. 
Iclalvriti  olceechobeeneif,  p.  129,  pt.  xvlii. 
Aplyna  milcaxi,  p.  130,  pi.  lii,  f.  a,  b,  a. 

WjlliHm  n.  Dall  (58)  publishes  some  intercstiug  notes  on  the  Geot- 
og}'  of  Florida,  giving  acconn ts  of  the  results  of  explorations  undertakeo 
by  instruction  of  the  Director  of  tbe  U.  S.  Geological  Survey  in  1885 
and  1837.  The  paper  discnsses  tlie  geological  structure  and  strati- 
graphical  scqueuce  of  deposits,  and  tbe  author  refers  ensually  to  tbe 
occurrence  of  species  of  fossils  iu  tbe  deposits  8tndie<l.  "  In  referring 
to  the  age  of  the  deposits,"  be  says,  "  while  tbe  old  terms  Miocene,  . 
Pliocene,  etc.,  may  be  used  for  tbe  sake  of  convenience,  it  must  be 
clearly  understood  that,  as  at  present  defined,  tbey  areonly  of  relative 
value  and  indicative  at  most  of  stnitigrapbical  succession  in  a  very 
limited  sense.  As  determined  by  tbeir  invertebrate  fauna,  the  Plio- 
cene, for  instance,  of  Soath  Europe,  is  probably  older  than  tbe  strata 
called  pliocene  in  America;  at  all  events  it  is  highly  improbable  that 
tbey  represent  synchronous  geological  epochs.  The  method  of  determ- 
ining which  name  should  be  used  for  a  particular  division  of  the  Tertiary, 
by  taking  percentages  of  tbe  supposed  extinct  species,  is,  on  the  face 
of  it,  impracticable,  illogical,  and  misleading.  Our  knowledge  of  tbe 
Tertiary  in  America  is  still  so  fragmentary  and  imperfect  as  to  render 
a  synchronic  subdivision  of  all  the  Post-Cretaceous  strata  impossible 
for  the  present" 

h.  C.  Johnson  (132)  speaks  upon  tbe  structure  of  Florida.  Several 
fossils  are  identified,  indicating  Eocene  age  for  the  underlying  rock  (of 
the  Yicksburg  group) ;  this  is  covered  in  places  by  the  "  Nummulitic 
limestone,"  and  upon  this  rest  the  Miocene  and  more  recent  rooks. 

J.  G.  Cooper  (35,  36)  has  pnblished  bsts  of  California  shells  iu  the 
Proceedings  and  Bulletins  of  the  California  Academy  of  Science,  and 
tbe  Annual  Report  of  the  State  Mineralogist  of  California. 

Lester  F.  Wiird  (269)  presents  the  evidence  as  to  the  age  of  the  Poto- 
mac formation  derived  from  the  study  of  the  work  of  Professor  Fon- 
taine npou  this  remarkable  tlora.  He  tabulates  the  species,  comparing 
them  with  those  known  and  described  from  other  deposits  whose  geo- 
logical po.sition  is  well  known,  and  "  from  this  exhibit  it  appears  that 
no  Jurassic  species  occurs  in  the  Potomac  formation,  although  it  con- 
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taiDS  a  large  nnmber  of  strongly  Jnraseio  types.  The  WeaMen  far- 
nisbed  the  largest  number  of  identical  species,  tbe  Oenomanian  next, 
and  the  TJrgonian  next  Of  allied  species,  although  tbe  largest  num- 
ber occurs  iu  tbe  Oolite,  tbe  GeDomanlan,  Urgonian,  and  Wealden  each 
furnish  many.  Taking  the  identical  species,  and  considering  the  Weal- 
den as  Cretaceoae,  the  flora  would  appear  to  be  decidedly  Cretace- 
ous, but  if  this  showing  is  considered  iu  the  light  the  Jnraesic  types 
cast  upon  iti  it  is  difficult  to  belieye  it  to  be  higher  tbau  Wealden  oi 
Neocomian."  But  be  aays  at  tbe  close  that  in  case  tbe  stratigraphical 
and  animal  remains  should  require  sucb  reference,  "tbe  plants  do  not 
present  any  serious  obstacle  to  refercuoe  of  the  Fotomac  formation  to 
the  Jarassio." 

C.  A.  White  (280)  publishes  a  very  interesting  article  on  the  inter- 
relation of  contemporaneous  foasil  faunas  and  floras,  an  addition  to  the 
literature  already  contributed  by  him  iu  this  line.  The  present  paper 
considers  the  relationship  between  tbe  invertebrate  faunas  and  floras 
and  the  vertebrate  faunas  preserved  in  tbe  range  of  deposits  from  the 
Laramie  group  to  the  Bridger,  inclusive.  He  considers  that  sedimenta- 
tion was  continuous  during  the  whole  time,  and  that  there  was  for  the 
whole  time,  and  within  the  region  where  tbe  Laramie  and  Bridger  de- 
posits were  being  made,  an  unbroken  condnnity  of  invertebrate  and 
plant  life.  "If  these  conditions  actually  existed  we  must  necessarily 
conclude  that  the  Puerco  aud  Wasatch  mammalian  faunas  were  both 
suddenly  and  independently  introduced  into  the  region  where  they  are 
now  found  from  some  other  region  where  they  previously  existed,"  and 
he  concludes  that  "the  Wasatch  &una  existed  somewhere  contempora- 
neously with  the  Puerco  mammalia  from  which  itdiffers  eo  much,and  also 
contemporaneously  with  the  Laramie  dinosaurs,  from  which  it  differs  far 
more  widely."  In  tlie  latter  part  of  the  paper  the  author  presents  rea- 
sons for  considering  it  necessary  to  study  the  history  of  continental  and 
&esh-water  faunas  and  floras  distinctly  from  the  marine  faunas,  and 
that  until  evidence  is  obtained  positively  identifying  faunas  of  tbe  two 
types  of  deposits,  they  should  be  classified  separately. 

The  same  author  (289)  in  a  note  to  the  editors  of  the  American  Nat- 
uralist announces  that  he  lias  found  that  Mr.  Gnmmins  was  entirety 
correct  iu  his  reported  discovery  of  Mesozoic  and  Paleozoic  types  of  in- 
vertebrates commingled  in  one  and  the  same  layer  of  the  Permian.  The 
deposits  in  which  this  discovery  was  made  are  in  Baylor,  Archer,  and 
Wichita  Counties,  Texas. 

Three  papers  by  J.  W.  Dawson  (62,  63,  70),  although  not  of  a  pale- 
outological  nature,  are  of  interest  to  paleontologists.  The  author  com- 
pares the  Eozoic  and  Paleozoic  deposits  of  eastern  Korth  America  with 
tbe  European  series  of  deposits,  and  also  with  those  of  the  Arctic  basin. 
He  finds  the  geological  series  up  to  the  Trias-Juras,  and  after  an  inter- 
val again  in  the  Quaternary,  to  be  closely  related  on  the  borders  of  the 
Atlaotio  on  both  sides,  and  far  northward  into  the  Artie  regions,  and 
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the  series  of  deposits  of  the  maritime  provinces  of  eastern  North  Amer- 
ica much  more  closely  correspondiDg  with  those  of  westero  Europe  tbaa 
with  those  of  the  interior  of  the  American  coutioent. 

PROTOZOA  AND  SPONGES. 

Sir  William  Dawson  and  George  Jeaniags  Hinde  (72)  describe  some 
new  species  of  fossil  sponges  from  Little  MtJtis,  Province  of  Quebec 
Canada.    The  following  new  species  are  proposed : 

Prototpongia  tetranema,  Dawson,  p.  03-5.1, 1. 1,  and  further  deBcribed  knd  dis> 

ciUMid  by  Hiude,  pp.  63-65. 
ffj/alollelia  melinica,  Dawson,  p.  54,  and  Hindu'H  conimeuls,  p.  65. 
Cgalliopkyau  quebeceaai  ,  Dawsou,  p.  54,  Iliudu'g  uoiiiiueuM,  pp.  65-67. 
BiitholrrpkU  pergracitii,  Dairgon,  p.  55. 

G.  J.  Hiude  {111)  discusses  the  spicules  and  structure  of  ^rcfcewiyo- 
tkUK  minganensii.  The  author  couciudea  that  the  sponge  spicules  found 
in  associatioD  with  this  fossil  are  not  part  of  its  structure,  and  that  the 
so-called  "branching  spicula"  are  siliceous  replacements  of  the  tissue 
of  ita  outer  wall;  but  he  does  not  conclude  that  the  Arch<Eoc!/athu$  is 
allied  to  the  siliceous  sponges.  He  is  of  the  opinion  that  the  fossil  was 
originally  calcareous. 

0.  D.  Walcott  (259)  explains  and  defends  his  reference  of  Arckaoosa- 
thwi profundus  of  Billings  to  Meek's  genns  Ethmopkyllum,  as  proposed 
in  his  recent  publication,  Thirtieth  Bulletin  of  the  TJ.  S.  Qeological 
Survey. 

Joseph  F.  James  (133)  discusses  the  Protozoa  of  the  Oincinnati  group. 

George  J.  Hiade  (111)  considers  thespecies ffindta ^rosa of  Boemer 
to  be  identical  with  Aatylosptmgia  inomaia^  Hall,  ISiiS,  and  that  the 
genera ^tmJia  and  Astylospongia  are  closely  allied. 

P.  M.  Duncan  (74)  makes  a  critical  reply  defending  his  eatablisbment 
of  the  genus  Rindia,  claiming  that  Koemer  was  ignorant  of  the  char- 
acters which  indicate  the  relationship  of  his  species  to  the  sponges. 

Anthony  Woodward  (307)  published  a  supplement  to  his  "Bibli- 
ography of  the  Poraminifera "  (Fourteenth  AquuhI  Report  of  the  Geo- 
logical Surrey  of  Minnesota,  pages  167-311)  in  the  Journal  of  the  New 
York  Microscopical  Society,  January,  1883.  The  imprrfections  of  this 
work  called  forth  the  severe  criticism  of  Mr.  Charles  D.  Sherboni  (Na- 
ture, vol.  37,  pp.  583-584, 1883),  who  published  in  London  an  exhanstive 
treatise  (233)  on  the  *'Bibliographyof  the  Foraminifera,  recent  and  fos- 
sil, from  1565  to  1888." 

James  Hall  (94)  gives  some  interesting  statistics  in  regard  to  the 
Dictyotpongida.  They  are  recorded  as  ranging  geologically  from  the 
Utica  slate  to  the  Siib-carboniferons,  and  geographically  are  reported 
from  the  States  of  New  York,  Pennsylvania,  Ohio,  and  Indiana.  A 
list  of  forty  siwcies  is  given  and  a  map  of  Stenben  County  on  which  are 
marked  the  localities  where  Dictyophytoa  has  been  found. 

H.  Mis.  142 19  ,  , 
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Eozoon  eanadenae  bos  received  some  attention  dnriug  the  two  years 
ander  couaideratiOD.  Sir  William  Dawsou  (6G,  (i9)bas  brougbtthedls- 
cussioQ  of  tbe  nature  of  Eozoon  canadense  ap  to  tbe  present  time.  Id 
tUe  paper  (69),  issued  by  tbe  Peter  Kedpath  Muneum  of  McGill  Uiii- 
Tersity,  tUe  autbor  presents  an  exbanstive  review  of  tbe  characters  of 
Eozoon,  dis  cusses  tbe  objections  to  its  aiiiioal  nature,  and  gives  (on  p. 
91)  a  summary  of  the  argameots  in  support  of  tbe  animal  nature  of 
Eozoon  catM^nae,  tbo  chief  points  of  which  are  as  follows ; 

"1.  It  occurs  in  masses  in  limeaione  rocks,  just  as  Stromatopone  oc- 
cur in  tbe  Palieozoic  limestone. 

"2.  While  sometimes  in  couflnent  and  shapeless  sheets  or  masses, 
it  is,  when  in  small  or  limited  individuals,  found  to  assume  a  regular 
roundcti,  cylindrical  or  more  frequently  broadly  turbinate  form. 

"3.  Microscopically  it  presents  a  regular  lamination,  tbo  lamiuw 
being  confluent  at  intervals  so  as  to  form  a  network  in  the  transverse 
section.  The  laminte  have  tuberculated  surfaces  or  casts  of  such  tu- 
berculated  surfaces,  giving  an  acervuline  appearance  tx>  those  lamiiitB 
which  are  supposed  to  be  tbe  casts  of  chambers. 

*'4.  Tbe  original  calcareous  laminic  are  traversed  by  systems  of 
brancfaing  canals,  now  filled  with  various  mineral  substances,  and  in 
some  places  coarse  and  in  many  others  becoming  a  line  tubulated  wall. 
The  typical  form  of  these  canals  is  cylindrical,  but  they  are  often  flat- 
tened, especially  in  the  larger  stema 

"5.  In  some  8[>ecimeQS,  large  vertical  tubes  or  oscala  may  be  seen  to 
penetrate  the  mass. 

"6.  On  tbe  sides  of  sncb  tubes,  and  on  the  external  surface  the  lam- 
inffi  subdivide  and  become  confluent,  thus  forming  a  species  of  porous 
epidermal  layer  or  theca. 

'■  7.  Fragments  of  Eozoon  are  found  forming  layers  in  the  limestone, 
showing  that  it  was  being  brokeu  up  when  the  limestones  were  in  pro- 
cess of  dei>08ition. 

*<  8.  The  great  extent  and  regularity  of  the  limestones  show  that  they 
were  of  marine  origin,  and  tbey  contaiu  graphite,  apatite,  and  obscure 
orgiiutc  (f)  fragments  other  than  Eozoon. 

"  9.  The  onlioary  specimens  of  Eozoon  are  mineralized  with  hydrous 
silicates  (serpentine,  etc.)  in  tbe  same  manner  with  Silurian  and  other 
specimens  filled  with  glauconite,  etc.  These  hydrous  silicates  also  oc- 
cur in  tbe  same  limestones  in  concretions,  bunds,  etc.,  iu  such  a  manuer 
as  to  prove  that  tbey  were  deposited  couteiuporaneously. 

"10.  In  some  cases  the  canals  and  chamberlets  are  filled  with  cal- 
cit«  and  dolomite,  in  tbe  manner  of  ordinary  calcareous  fossils,  and  this 
filling  can  often  be  distinguished  from  tbe  original  calcareous  wall  by  a 
minutely  gmnnlar  or  porous  structure  in  the  latter. 

'*  11.  The  specimens  of  Eozoon  have  been  folded  and  faulted  with  tb« 
coutaiuing  limestones,  showing  that  they  are  not  products  of  jtny  sub- 
sequent se^^regation. 
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"  12,  Similar  testimony  is  borne  in  the  fact  that  the  masses  of  Eozook 
are  crossed  by  the  veins  of  ebrysotile  which  traverse  the  limestones 
and  are  of  later  origin. 

"  13.  The  whole  of  the  forms  and  stmctares  seen  in  Eozoon  coire- 
Hpoud  with  those  to  be  expected  in  a  gigantic  and  highly  generalized 
Bbizopod  secreting  a  calcareous  test,  and  possessing,  as  might  be  anti- 
cii»ated  in  such  early  organism,  stmctares  in  some  degree  allied  to  such 
later  forms  as  Stromatopone  and  calcareous  sponges,  which  in  the 
Eozoic  it  functionally  reprftsenteKl." 

This  book  will  be  of  great  value  to  students  of  palaeontology,  espe- 
cially to  those  connected  with  the  uuiverstlies  and  called  upon  to  dis- 
cuss the  order  of  the  apiiearaiice  of  life  in  the  Ocological  Series.  Sir 
William  Dawson,  who  has  championed  the  organic  nature  of  Eozoon 
for  so  many  years,  finds  no  reason  to  change  his  views,  although  very 
able  antagonists  have  presented  the  arguments  against  its  organic 
natnre. 

Dr.  Selwyn,  the  director  of  the  Canada  Survey  (335)  refers  to  Sir 
William  Dawson's  paper  in  the  Geological  Magazine  (6(i),  and  expresses 
his  dissent  from  the  views  expressed  by  the  author  "in  correlating 
any  of  the  so-called  Upi>er  Laurentiau  Anorthosite»  of  the  vicinity  of 
St.  Jerome  or  elsewhere  with  the  Haronian  rocks  west  of  Lake  Supe- 
rior." The  massive  Anorthosites  he  continues  to  regard  as  clearly  in- 
trusive, and  that  the  so-called  Norian  or  Upper  Laureutian  formation 
has,  as  such,  no  existence  in  Canada. 

L.  P.  Gratacap  (92)  has  recorded  his  recognition  of  Eozoonal  rock  on 
Manhattan  Island. 

CORALS. 

P.  M.  Duncan  (75)  describes  a  new  genus  of  Madreporaria  under  the 
Dame  of  Qlyphaatrtea,  of  which  the  type  species  is  Septaatroea  Forbeti, 
Edwards  and  Haime,  from  the  Tertiary  deposits  of  Maryland.  He  gives 
an  amended  description  of  the  species,  pages  29,  30,  with  figures  illus- 
trating it.  plate  iii,  tigs  1-16. 

G.J.  Hinde  (112)  prcHents  a  minute  and  exhaustive  study  of  the 
distinguishing  characters  and  nomenclature  of  the  genus  Seplantrtea, 
D'Urb.,  revises  the  generic  definition,  gives  a  list  of  the  species  with 
Dotes  upon  their  characters,  aiul  in  a  plate  illustrates  tliem.  lie  criti- 
cises the  previously -mentioned  paper  of  Duncan's  and  considers  the 
original  species  Septaatreea  Forbeni,  Bdw.  and  H.,  which  was  used  as 
tlie  type  of  Duncan's  genua  Otyphastrwa  to  be  generically  identical  with 
the  type  species  of  D'Orbigny's  genus  Septojttraa. 

C  A.  White  (290)  describes  a  new  genus,  Min^eaxtraa  (page  362) 
of  which  the  type  species  is  a  new  species,  II.  discoiaea,  page  303,  figs. 
1,2,3,  4,  5,  from  tlie  Riplej' group  (Cretaceous)  of  Kaufman  County, 
Texas. 

The  paper  of  D.  II.  Moore(I89)  on  Fossil  Corals  of  Franklin  Oonnty, 
Indiana,  I  have uot  been.  ~ niw \c 
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MiBB  Mary  B.  Holmes  (116)  has  prepared  a  paper  beaatifnll;  illns- 
tratiiigtlie"tiiorpbologyoftbecarinieupon  tlie  septa  of  rugose  corals," 
preseDted  as  a  tliesis  for  the  degree  of  doctor  of  pliilosophj  in  tbe  Uni- 
Ycrsity  of  Michigan.  A  short  notice  of  this  paper  is  given  iu  tbe  Amer- 
ican Geologist,  vol,  i,  p.  61.  I  have  seen  the  drawings,  but  have  not 
read  the  paper. 

CRINOIFS. 

Wacbsmath  and  Springer  (253)  publish  part  iti,  the  final  nnmber,  of 
their  Itevisiou  of  the  Palteocriuoidea.  This  consists  of  section  2,  pp. 
139-334,  and  an  index,  pp.  3U3-334,  which,  I  understand,  was  not  pnb- 
lisbodinthePraceediugsof  the  Academy  of  Katural  Science.  Altbongh 
section  2  of  part  ili  was  presented  to  tbe  Academy  in  1886,  it  was  uot 
published  until  1S87.-  This  completes  tbe  grand  work  iu  which  is  given 
a  thorough  diagnosis  of  each  genus  with  citation  of  the  known  species, 
and  full  bibliographic  references  for  the  Paltecrinoidea. 

Partlll  isdevot^d  to  the  discussion  of  the  classification  and  rela- 
tions of  the  Bracbiat«  Crinoids,  and  tbe  conclusion  of  the  generic  de- 
scriptions.   The  following  new  genera  and  species  are  described : 

SttnooriHiu  (aj'ti,   IJeltrocriniu  in  part),  p.  207,  type  "  HeltrooriiiH$  Iteterodac- 
lytut,"  H0.\l,  1843. 

OAiocriniM  (Btteroarinui,  Ball,  in  part),  p.  203  {SeterocrintM  laxui.  Hall,  type 
of  the  genuB). 

Ateltilocriaus,  p.  !K1,  pt.  fi,  f,  4,  aad  pi.  9,  t.  4,  Low.  Garb.,  Iowa, 

Atelrglocrinu!  delioalu»,  p.  223,  Low.  Cnrb.,  Iowa. 

AUleitocriaui  robiutas,  p.  22^,  pi,  9,  f.  4,  Low.  Garb.,  Iowa  and  Tennesaee. 

Zeaerinut  nodo»it»,  \>.  243,  pi.  6,  f.  3,  Low.  Carb.,  Tennesaoe. 

iSlemiiuifoortniu  Traaltchotdi,  p.  256,  pi.  9,  f.  7,  H,  Low.  Garb.,  Touaessee. 
0.  A.  White  (279)  gives  a  review  of  this  book.  The  same  authors, 
Wachsmuth  and  Springer  (253),  discuss  the  Summit  plates  in  Blas- 
toids,  Crinoids,  and  Cystids.  (This  pa[)er  is  reviewed  by  C.  A.  White, 
281.)  This  paper  consists  of  a  review  and  criticism  of  the  opiuions  of 
Etberidge  and  Carpenter  AS  expressed  iu  tbe  "  Catalogue  of  tbe  Blas- 
toidea  in  the  Geological  department  of  the  British  Museum  (Nat. 
Hist.),  with  an  account  of  the  morphology  and  systematic  position  of 
tbe  group,  and  a  revision  of  tbe  genera  and  species.  By  Bobert  Eth- 
eridge  and  P.  Herbert  Carpenter.  Quarto.  Pages  i-xvii,  and  1-323,20 
plates,  London,  1886."  The  part  discussed  is  found,  particularly,  iu 
chapter  IT,  pages  66-74  iiiclnsivc,  Messrs.  Wachsmuth  and  Springer 
have  prepared  plates  which  accompany  ttie  paper  illustrating  the  ven- 
tral aspects  of  species  of  the  followiug  genera:  Sphaeronltes,  Cynthocri- 
nus,  Stephanocrinus,  Haplocrtnus,  Caryocrinuii,JuglandocHnus,  Talaroeri- 
nug,  Elacrinm.  In  another  paper  (255)  tbe  same  authors  discuss  the 
characters  of  Crotalocrintis,  and  iu  (254)  the  structure  of  the  ventral 
surface  of  Taxoermits. 

8.  A.  Miller  (188)  names  and  defines  the  new  genns,  Sipkonocrinus, 
page  263,  adopting  as  the  tyim  s^iecies  GtyptoeriMu  nobilU.  Hall  (20th 
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Report  N.  Y.  Miis.  Nat.  Hist.,  p.  362,  pi.  x,  f.  9,  10).  Tbe  autbor  refers 
to  tlie  same  geiiDs  tbe  species  Euealyptocrinus  amtosua,  McOhesuey 
(=  Qlypfocrinus  armosus,  Hall). 

Tbe  late  U.  P.  James  (131)  poblished  a  repriut  of  the  descriptiou  of 
Agelaerinm  SolbrooM,  tJ.  P.  JaoiBS,  page  23,  witli  a  figure. 

W.  B.  £illiugs  (16)  publiabed  tbe  followiDg  new  genas  and  species 
from  the  Trentou  formation  of  Ottawa  ami  uoigbborbood :  Ottatcacri- 
nus,  gen.  dov.,  and  0.  typus,  sp.  uov.,  p.  4d,  Catceo^nws /urcittatus,  ap. 
uor.f  p.  61,  0.  rugotua,  sp.  dot.,  p.  53. 

THE  MOLLUSCOIDA. 

A  few  papers  have  been  written  od  tbe  Polysoa  and  Brachiopods 
which  do  not  fall  into  any  of  tbe  other  divisions  of  this  report. 

C.  Rominger  (227)  describes  a  qew  form  of  Bryozoa  from  the  drift  of 
Ann  Arbor,  Micbigan,  under  the  name  of  Patellapora  atellata,  sp.  dot., 
p.  11,  pi.  i,  f.  10. 

Joseph  F.  James  has  a  short  note  (125)  on  the  value  of  the  internal 
sectioas  of  corals  when  nsed  for  specific  characters,  considering  tbem 
to  be  of  small  valne  because  of  tbe  great  variation  they  show,  and  of 
the  different  forma  presented  according  to  the  relation  of  tbe  plane  of 
the  section  to  tbe  individnal  cells. 

A.  F.  Foerate  (82)  and  E.  O  Ulricb  (249)  reply  to  Mr.  James's  criticism, 
defending  the  methods  in  nse  by  Mr.  Ulrich  and  Mr.  Ford. 

J.  F.  James  (128)  presents  a  paper  ■'  on  the  Monticulipor a  a  cora\,  not 
a  Polyzoan."  He  had  already  puliliahed  an  elaborate  review  of  the 
Trenton  Monticnliporoidie  (130).  In  the  present  paiMjr  the  author  re- 
views tbe  characters  of  the  family  MonticulporoidiB  of  Nicholaon,  in- 
cluding tbe  genera  Monticulipora  and  Geramopora,  and  defends  the  view 
of  Nicholson  in  placing  them  among  the  Coelenterata  near  tbe  Helio- 
poridie,  aaopposed  to  tbe  clasaiflcation  of  fi.  O.  Ulrich,  who claaaea  them 
with  the  Polyzoa,  "  Bryozoa." 

H.  A,  Nicholson  (202)  writes  on  certain  anomalous  organisms  which 
are  concerned  in  the  formation  of  the  Palmozoic  limestones.  In  the 
coarae  of  the  paper  he  de&uea  them  nnder  the  names  Mttckeldeania  gre- 
garia,  n.  sp.,  p.  16,  f.  1,  2,  and  Solenopora  JiU/ormis,  n.  sp.,  p.  21,  f.  4. 

Tbe  characters  of  the  genus  ^rvanelfa,  Nicholson  and  Etheridge,  1880, 
are  also  discussed,  and  comparisons  are  made  with  related  American 
forms.  In  another  paper  (201)  Profeaaor  Nicholson  comments  upon 
new  or  imperfectly  known  species  of  Stromatoporids.  No  new  siwcies 
are  described,  but  some  American  species  are  figured  with  descriptions 
and  notes  upon  their  characters. 

E.  O.  Ulricb  (248)  discnsaes  the  genus  Sccptropora  with  remarks  upon 
Helopora,  Hall.  Tbe  author  describes  and  flgnree  a  new  genua  and 
speciea  of  Lower  Silurian  Polyzoan,  under  the  name  Hceptropora/aeula, 
gen.  et  sp.  nov.,  pp.  228,229,  obtained  from  Manitoba,  and  also  from 
two  localities  in  Illiuois.    He  considers  tbe  systematic  position  of  the 
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new  genus  as  near  that  of  tlie  genas  Belopora  in  tbe  fainily  Artkro- 
gtylidcd  ( Ulriiib).  This  lamily  name  is  Imscil  ii)ioit  tliu  new  generic  name 
ArihrottyiuSt  wbiob,  iu  a  I'Qot-uote,  the  author  erecto  in  plaee  of  ArthrO' 
nono,  TJlrich,  which  he  finds  preoccupied.  Illustrations  are  giveu  of 
tbe  internal  charautors  of  Selopora,  also  of  tlie  cbaraeters  of  the  family 
to  which  it  belongs. 

Jaraes  Hall  (93),  at  tbe  end  of  the  forty -first  report  of  the  Trustees  of 
the  New  York  State  Museuiu  of  Natural  Bialory,  published  Tectulipora 
UOT.  subgen.,  Fenestella  {TecluHpora)  loculata,  n.  sp.,  and  Fejtestella 
frequens,  a  sp.,  pi.  ix,  f.  12-15.  The  pages  are  uot  numbered,  but  as 
bouud  would  be  49fi  for  all  but  tbe  last,  which  is  497.  Ou  pi.  x  tbe 
figures  14,16  are  called,  in  explanation  of  plate  "  Fensstelta  nexilia,  u, 
sp.",  and  on  pi.  xiv,  figures  10-12  are  called  Fenestella  varia,  n.  sp." 

Norman  Glass  (90)  bas  written  a  paper  on  the  principal  modifications 
of  the  spirals  in  the  fossil  Bracbiopoda.  The  author  notes  the  position 
of  the  spirals  iu  the  shell,  comments  upon  the  attaebments  of  the  spi- 
rals to  the  hinge-plate  of  the  dorsal  valve,  and  on  the  loop  or  the  con- 
nectiou  of  the  spirals  with  each  other  iu  tbe  various  genera  of  spiral- 
beariug  Braohiopoda. 

U.  8.  Williams  (300)  discusses  the  characters  of  tbe  representatives 
of  the  family  Stropbomeuida)  at  its  first  promineut  appearance  in  tbe 
Treutou.  He  analyzes  the  characters  and  shows  their  relationship  to 
each  other.  Tbe  characters  which  became  at  a  later  stage  generic  dif- 
ferentia were  found  in  a  plastic  state  at  the  first  stage.  Tbe  specific 
differentia  expressed  tbronghont  the  life  history  of  the  family  appeared 
to  be  more  plastic  in  the  early  than  iu  tbe  later  si>ecies.  In  the  later 
stages  of  the  history  of  the  family  the  specific  characters  are  more 
sharply  accentuated,  but  except  in  tbis  way  they  scarcely  exceed  in 
variety  those  appearing  at  the  first  stage  of  existence  of  tbe  family. 

THE   aASTEBOPODA. 

Charles  B.  Keyes  has  written  several  papers  (137, 13S,  139,  140)  in 
regard  to  Platyceras  and  its  relations  to  the  (Jrinoids  upon  which  it  is 
found  attached.  In  one  of  the  papers  (138)  fonr  new  species  of  Platy- 
eera»  arc  described  and  figured  from  the  Lower  Carboniferous  beds  of 
Iowa.    Tbey  are  as  follows : 

PUlycerat  eapax,  p.  241,  f.  14,  15.  ^t 

riatyocraa  obliiiaum.  p.  341,  f.  12, 13. 

Plalseeraa  lalnm,  p.  242,  1. 10.  11. 

Plalyr!era>/onnosum,p.242,t.  8,9. 

In  tbe  other  three  papers  tJie  antbor  gives  an  interesting  account  of 
tbe  mode  of  attachment  of  P/«^yccra«  to  thedomeof  Grinoids.  The  asso- 
ciation of  the  front  part  of  tbe  shell  with  the  anal  opening  suggests  the 
probability  that  the  Gasteropod  lived  upon  the  excreta  of  tbe  Oriuoid. 
The  attachment  appears  to  have  continued  long,  and  pntbably  during 
thelifeof  thePIa(yc«r(w,  and  tbis  is  regarded  as  sufficient  explanation 
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for  the  considerablu  variatiou  of  tlie  tiasteroiHHl  in  its  "  gonoral  form, 
configuration  or  tiie  iipuvture,  aud  tbe  surface  iuarki[i;;a."  lu  H[>ite  of 
tlie  clear  recognition  of  tliis  plasticity  of  form  the  uatUor  has  been  nua- 
ble  to  reeist  tbe  temptation  to  name  aud  define  in  t«rms  of  these  plastic 
characters  the  four  uev  species  abore  mentioued. 

THE  OBFHALOPODA. 

Alpbeus  Hyatt(12l)has  preaenteda  valuable  paper,  strictly  biologpcal, 
in  which  he  discusses  tbe  value  of  embryological  characters  in  the  defini- 
tion aud  ctassificatiou  of  the  Cephalopoda.  He  proposes  a  new  aoinen- 
clature  for  tbe  stages  of  development  of  the  embryo,  and  applies  the 
classification  in  distiuguishiug  the  various  stages  represented  by  the 
fossil  Cephalopoda.  In  a  brief  review  it  is  iiniwssible  to  give  the  sub- 
stance of  this  paper,  and  those  interested  are  referred  to  the  article 
itself,  which  is  fully  as  interesting  as  the  important  works  on  similar 
subjects  which  Professor  Hyatt  has  already  published.  Professor  Hyatt 
also  read  a  pHi>er  before  the  National  Academy,  at  the  Boston  meeting, 
on  the  primitive  forms  of  Cephalopoda  (119),  an  abstract  of  which  is 
given  in  the  American  Katurnlist,  as  above  cited.  It  is  diflScult  to  ex- 
press in  briefer  words  the  contents  of  this  valuable  paper.  Tbe  author 
discusses  the  phylogenetio  relations  of  the  Palieozoic  and  later  Cepha- 
lopods,  particularly  in  respect  to  their  characters  of  curving,  from  the 
straight  coiled  form,  as  seeu  iu  Ortkoceras,  to  the  close  coiled  Xautilian 
form. 

In  the  report  of  Contributions  to  Canadian  Paleontology,  by  Pro- 
fessor Wbiteaves  {292),  two  generic  descriptions  are  communicated  by 
Professor  Hyatt  (120)  from  the  Triassic  rocks  of  British  Columbia.  The 
names  are^ 

Amiotitet,  Hyatt,  geu.  dov.,  p,  144,  type  BaUtloHttei  ari«HfonnU,  MojsisavicB. 

DorikraiiU*,  Hy&tt,  geu.  nov.,  p.  145,  type  BalaloniU*  Bagdoanut,  Hojsisovtcs. 

Arthur  H.  Foord  (86)  publishes  a  note  on  the  genus  Actinoeeras  with 
particular  reference  to  specimens  iu  the  British  Museum  showing  the 
perforated  apex  of  the  Sipbuncle;  the  si>ecimen8  illustrated  are  from 
the  Trenton  and  Black  River  rocks  of  the  United  States,  British  North 
America,  and  Arctic  America.  The  same  author  (87)  writes  on  the 
geuus  PiloeeraB  Salter,  as  elucidated  by  examples  lately  discovered  in 
North  America  and  Scotland.  The  bibliography  of  the  genus  is  re- 
ferred to,  the  internal  structure  is  described  and  illustrated,  and  the 
characters  discussed,  based  upon  study  of  Scotch  and  American  speci- 
mens. 

ABTHBOPODA. 

A.  S.  Packard  published  in  18S7  several  memoirs  which  were  read 
before  the  National  Academy  of  Sciences  in  IS-iTt,  and  tUeir  contents 
have  already  been  reported  iu  the  scieutilic  journals. 

The  first  (21Sa)  "  On  the  Syncarida,  a  hitherto  undescribed  synthetic 
groapof  extinct  Matacostracous  Cruntaeea"  (vol.  in,  pp.  12.V128,aud  two 
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'Iplatea)  tliecnsses  the  characters  of  the  upecieii  Acantkotelson  gUmpaoni, 
Meek  and  Wortbeii,atict^.eti«nt,M.andW.  Some  new  facts  in  regaid 
to  them  have  come  to  light  through  the  Btudy  of  additional  specimeDB 
fh)m  the  collections  of  R.  D.  Lacoe  and  J.  O.  Carr.  The  author  deflnes 
ODe  new  species  from  Mazon  Greek,  AcantkoteUon  (t)  magUter,  p.  127, 
pi.  ii,  f.  4,  6.  Id  a  foot-note  (p.  128)  some  new  characters,  observed  on 
a  larger  specimeu  from  Brainwood,  Illinois,  are  made  the  tMiais  of  a 
brief  deflQition  of  and  the  proposal  of  a  new  generic  name,  BeloteUon 
(the  entire  name  BeloteUon  magiater],  for  the  species. 

In  the  second  paper  (2lSb)  "  Oo  the  Oampsonycbidie,  ao  undescribed 
family  of  fossil  Schizopod  Ornstacea  "  (pp.  129-133,  pi.  iii),  the  study  of 
epeoimens  of  PakBocaris  t}/pu»,  Meek  and  Wortbeu,  has  induced  the 
author  to  compare  them  with  the  geiins  Oampaonyx,  "  and  the  result 
has  led  to  the  formation  of  a  family  or  higher  group  for  the  genera, 
Tbicb  shonid  probably  stand  at  tbo  base  of  tbe  Scbizopoda,  while  also 
serving  to  bridge  over  tbe  cbasm  existing  between  the  Thoracostraoons 
suborders  SyDcarida  and  Schizopoda." 

In  the  third  paper  (218o)  "Ou  the  Anthracaridfe,  a  family  of  Carbon- 
iferous  Macrurons  Decapod  Crustacea,"  pp.  134^139,  pi.  iv,  tbe  author 
presents  new  facts  regarding  the  species  AnthrapaUEmon  gracilis,  Meek 
and  Wortbeu,  Irom  study  of  which  and  comparison  with  other  forms  he 
erects  for  it  and  kindred  forms  the  family  Anthracari^ce. 

A  fonrth  paper  (21S<1)  is  "  Oo  the  Carboniferous  Xiphosarons  fauna 
of  Kortb  America,"  pp.  143-157,  pis.  v,  vi,  vii.  This  paper  defines  and 
figures  Cyclut  Americana  Packard,  Dipeltia  diplodiacta  Packard,  Pre»t- 
mchia  dantB,  Meek,  Presticichia  longUpina  Packard,  and  Betinwrut  laeoiS 
Packard.  In  a  noteouthe  validity  of  tbe  genns  J?uproop«,  tbe  anthor  ex- 
presses tbe  opinion  "  ttiat  tbe  apparent  difi'erences  between  Prestwichia 
and  HuprodpB,  as  stated  by  Messrs.  Meek  and  Wortbeu,  did  not  exist 
in  nature."  In  a  foot-note,  p.  150,  tbe  author  discusses  the  characters 
of  Preatmekia  erienais  Williams,  aud  presents  reasons  for  the  opinion 
that  the  species  is  not  a  Prestwichia,  and  for  it  he  proposes  tlie  name 
and  briefly  defines  the  new  genus  Protolimulus.  A  synopsis  of  North 
American  Xiphosura  is  given,  p.  150;  the  name  Syiiziphosura  is  pro- 
posed for  tbe  suborder,  including  fiuTtoiftc^fs  Packard,  Hemiaxpida  Zittei 
(restricted),  Paeudoniscidoi  Packard,  and  N'eolimulidoi  Packard. 

The  term  Podostoma  is  proposed  on  page  156  for  tbe  class  which  in- 
cludes the  two  orders  (l)  Meroatomata,  with  tiie  suborders  Xipliosura, 
Symiphoavra,  and  Eurypterida,  and  (ii)  Trihbita. 

The  two  articles  recorded  under  the  same  author's  name  (218e,  220) 
are  reviews  of  the  monographs  above  discussed.  The  first  one  (218e) 
is  an  abstract  prepared  by  the  author  on  the  class  Podostoniata,  and 
contains  the  substance  of  the  latter  part  of  the  fourth  pai>er  above  re- 
ferred to  (218(1).  The  article  (ii20)  on  Fossil  Arthropods,  in  the  Ameri- 
can Naturalist,  is  a  brief  notice  by  tbe  editor  of  the  four  papers  jnst 
mentioned. 
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S.  H.  Scndder  (233)  oonimODicates  a  brier  Dote  oa  Dr.  Woodward's 
paper  in  the  Geological  Magazine,  *'  On  Brittah  Oarboniferona  Cock- 
Toachea." 

J.  M .  Clarke  (3L)  bas  published  in  the  Jonmfd  of  Morphoh^j  a  beaoti- 
fal  and  exbaostive  memoir  on  the  eyes  of  the  common  Devonian  Trilo- 
bite,  Fhaeopi  rana  Green.  He  diacoBses  the  subject  nnder  the  ftrflow- 
ingsectJons:  "The  character  of  the  visaal  area;"  "  The  ocHupositioa  of 
tJie  visaal  node,"  showing  the  arrangement  of  the  lenses ;  "  The  stroc- 
toreofthelena;"  "The  mnltiplicadon  and  diminntion  in  the  number  of 
leusea;"  **Thedevelopmentof  the  lens;"  "Thestractnreof  thesclera^ 
M  The  modes  of  preeervatioa  of  the  visual  anrCaoe." 

Angnat  F.  Foerste  (83a)  commtuiicates  some  notes  on  the  diseovery 
of  two  new  species  in  the  Trenton  limestone  of  Minnesota.  These  species 
are  lUmtut  {NUetu)  wiiniuMoteiuit  sp.  noT.,  p.  178,  f.  1,  and  lUeetitu  Bar- 
rieki,  sp.  nov.,  p.  497,  f.  2,  the  latter  of  which  he  compares  with  JUmnu 
pter0eepikaJtuWhitfield,ofthe  Niagara  strata  of  Wisconsin.  Figure  and 
description  Eure  also  given  of  IUokiu  awUnguu*  Foerste,  fruHu  the  Niagara 
group  of  Pennsjlvani& 

E.  Q.  Chapman  (23)  pnblishes  a  short  paper  on  the  classificatitHi  d 
Trilobites. 

B.  y.  S.  Bingueberg  (224)  read  a  paper  on  a  Trilobite  track  which 
presents  the  ten  pairs  of  unpressioos  of  the  feet  in  groups,  separate  &om 
each  other,  &om  which  he  concludes  that  the  mode  of  pn^ression  was 
by  a  series  of  jnmps. 

TEBTEBSATA. 

O.  F.  Matthew  (166, 168}  describes  an  interesting  fish  from  Uie  Silu- 
rian at  Iferepis  Hills,  King's  County,  New  Brunswick,  nnder  the  name 
DipUupia  Aeadiea,  (gen.  et  sp.  nov.)  page  69  (of  Na  166),  and  this 
species  he  regards  as  allied  to  PtertupU,  bat  distinct.  The  species  was 
originally  described  as  Ptertupu  (f)  Aeadica  by  the  author,  in  the  Ca- 
nadian Record  of  Science,  1886,  pages  261, 252  and  323-335,  and  waa 
taken  from  shales  considered  to  be  of  an  Upper  Silurian  age. 

J.  S.  Newberry  (199)  discusses  the  characters  of  the  genus  Edeahu, 
and  describes  the  jaw  of  a  gigantic  species  called  Ede$tta  ffigamteia  (sp. 
nov.),  page  121,  plate  vi.,  f.  1.  The  paper  by  Miss  Hitchcock  (115)  ia  a 
discnasion  of  the  relations  of  this  genus.  Professor  Newberry  has  also 
published  several  papers  on  fossil  fishes  from  the  Devonian  and  Carbo- 
niferous (191, 194, 195, 197,  and  198).  In  the  paper  on  TitanickOtg*  (195) 
a  general  description  of  the  bones  is  given,  illostrateil  with  diagrams 
and  drawings  (which  are  not  reproduced  in  the  paper),  and  the  name 
Titanickthy$  Clarkii  (sp.  nov.)  was  given  to  the  species  in  honor  of  the 
discoverer,  Dr.  William  Clark.  The  note  in  the  American  Geologist 
by  E.  W,  Claypole  {Hi)  refers  to  this  same  specimen.  In  the  paper 
<10S),  which  is  bat  an  abstract,  ProfeKM)r  Ne  wberr)-  describeH  briefly  and 
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gives  tlie  names  of  the  followiag  uewspecieB  ami  genus:  Cladoans  Kep- 
len,  PI*.  I7ii,179;  Actinopkorwi  {geu.  uov.)  p.  170  ;  A.  Glarkti,  p.  ITJ ; 
Dinichth^s  curtus,  p.  179;  D.  tuberculattu,  p.  17!).  In  the  paper  (197)  a 
uew  species  is  briefly  aotieed  under  ttie  name  Bhizodw  anaepa,  p.  165, 
diaoovered  by  William  McAdams  ia  the  St.  Louis  limestone  at  Alton, 
IlllDois. 

A  paper  was  read  by  J.  F.  Wiiiteaves  (293)  in  May,  1888,  before  tbe 
Boyal  Society  of  Canada,  entitled  "  Illustrations  of  the  Fossil  Fishes  of 
the  EtevoDian  rocks  of  Canada."  (If  this  is  published,  a  copy  has  not 
yet  reached  ma     March  30, 1889.) 

Edward  D.  Oope  (41 ),  in  connection  with  a  brief  notice  of  tbe  Part  on 
Fishes  of  Ztttel's  Mannal  of  Paleontology,  takes  occasion  to  give  a 
synopsis  of  his  own  views  on  the  subject  of  the  classification  of  tbe  low- 
est vertebrata,  in  anticipation,  as  be  informs  the  reader,  of  a  ftiller 
memoir  with  illustrations. 

J.  W,  Hulke  (118)  discusses  the  characters  of  Omitkopsi»t  H.  G.  See* 
ley,  and  Omoaaurus,  K.  Owen,  pointing  ont  the  propriety  of  following 
the  classiflcatiou  of  Professor  Uarsli,  and  places  Omithopsis  in  tbe 
gronp  Sauropoda,  and  Omosaurus  in  the  group  Stegosanria.  He 
questions  whether  the  specimens  in  the  Leeds  collection  called  Omo- 
saurm  should  not  with  justice  be  referred  to  the  genus  Stegoaaurut, 
Marsh. 

B-Lydekker  (153),  in  an  article  in  the  Geological  Magazine,  makes 
some  corrections  in  his  Catalogue  of  Fossil  Beptilia,  suggested  by  con- 
versations with  O.  C.  Marsh  during  a  visit  to  the  Diuosauriau  and  other 
collections  in  the  British  Museum. 

O.  0.  Marsh  (164)  describes  one  new  genus  and  five  new  species  of 
Dinosaurs  from  tbe  Potomac  formation  in  Prince  George's  County, 
Maryland : 

PUurocmliu  HaniM.gen.  et  sp.  nov.,p.  90-93,  f.  1-6, 

PUwroeoilit*  allui,  up.  nov.,  p.  93. 

PriwuodoK  cratiui,  gep.  et  sp.  nov.,  p.  93,  f.  J-9. 

AUoiaunu  mrddM,  ap.  uov., p.  tl3. 

Calurua  graoilU,  8p.  nov.,  p.  94. 

The  same  author  (162, 163)  describes  the  principal  characteristics  of 
the  sknll  and  dermal  armor  of  Stegoaaama,  iDnstrating  them  by  numer- 
ous figures. 

Tbe  paper  by  B.  D.  Cope  (53)  is  a  short  notice  of  the  paper  just  men- 
tinned.  E.  D.  Cope  (38)  discusses  tbe  characters  of  the  Dinosanrian 
genus  Cwturtts  of  Marsh.  Ue  regar<ls  tbe  genns  as  Dinosanrian,  allied 
to  Megadactylua,  Hitchcock,  and  describes  tbe  following  new  species: 
Ccelurua  longicollia,  p.  368,  and  Catttru*  Banri,  p.  368. 

H.  G.  Seeley  (234)  discnsses  the  characters  of  a  vertebrate  from  the 
Wealden  Beds  of  the  Isle  of  Win;lit,  called  ThccoapoTidtflua  Daviesi, 
Seeley,  and  compares  it  with  Coelurm  fragUia  of  Marsh. 
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O.  Baur  (12)  gives  some  points  apoa  tliu  claasilicatiOD  aud  relations 
of  the  Iclitliyopterygia.  He  concludes  tliat  "  tlie  Ichtliyopterygia  Avero 
developed  from  land-liviu^  reptiles  wliiuh  very  much  approach  the 
Sphenodoutidie ; "  he  classiSes  them  in  three  families,  viz :  (1)  Uixo- 
aanridte,  Baar  (iucladiog  the  genoa  Mixoaauruty  Baur);  (2)  Ichthyo- 
sauridffi,  Booaparte  (inclndiiig  the  geuus  Ichthtfosaurus.  Koenig,  etc.); 
(3)  BaptaDodontidie,  Marsh  (inolading  Baptanodon,  Marsli). 

F.  W.  Cragin  (55)  describes,  without  flgnres,  TriHooromerum  (gen. 
uov.)  and  T.  Bentonianum  (sp.  nov.),  pp.  403-407.  This  sitecies  is  said 
to  belong  to  the  order  Saaropterygia,  to  resemble  the  genas  Baptano- 
don, Marshland  it  may  be  identical  generically  with  Piratosaurua,  Leidy. 
The  aatbor  promises  a  fuller  paper  with  illustrations  in  tbe  *'  Bulletin 
of  tbe  Washburn  College  laboratory  of  Natural  History,  Topeka, 
Kansas." 

E.  D.  Cope  (52)  aunonnces  the  discovery  of  the  remains  of  the  genus 
Oonit^holis,  and  describes  a  new  species  under  the  name  of  G.  LuoasH, 
p.  1107  (no  figure).  In  the  paper  (39)  on  American  Triossio  Bhyncho- 
cephalia,  he  describes,  more  Oilly  thau  in  the  original  article,  Zypo> 
thorax  eocdnarium,  Cope,  and  from  tbe  study  of  new  material  he  con- 
cludes that  the  species  is  allied  closely  to  tbe  genus  ^tosaurua  of 
Fraas.  In  another  paper  (43),  the  same  author  descrioes  the  following 
sew  species  from  the  Trias  of  North  America : 

Epiteopotauru*  horridiu,  p. 213;  thegeDasof  thisspeoiea  isAlwoewand  iscon- 

(laatod  witU  BfMon.    (No  illtutrationa.) 
Tangilrophaiu  WillutoHi,  p.227.    (NoAgnre.) 

Additional  characters  are  described  for  the  following  species : 

Supelott  durtit,  Cope. 
Tjipothorax  ooncinanm.  Cope. 
Sthd«»  bueerot,  Cope. 
Btlodon  tcolopta.  Cope. 
Ta*^ttr<yfkiB<M  lottgiwlUt,  Cope. 
TanyttroptntM  Bauri,  Cope. 

Henry  F.  Osborne  (204)  compares  and  contrasts  the  two  genera 
Dromatherium,  Emmons,  and  Mioroconodon,  Osborne,  and  finds  reason 
for  considering  them  quite  distinct  types  of  animals.  The  i>rom<t(Amittn 
he  regards  as  distinct  from  any  known  mammal,  recent  or  fossil,  pre- 
senting some  reptilian  tieatures,  while  the  Microeonodon  is  a  more  re- 
cent type  aud  approaches  in  the  form  of  its  teeth  some  of  the  Jurassic 
mammals.  The  genus  Microconodon  was  described  by  the  author  in 
the  Proceedings  of  tbe  Philadelphia  Academy  of  Natural  Scieuce  for 
1886,  page  3G2.  It  is  founded  npou  the  specimen  in  the  collection  of 
the  Academy  of  Natural  Science  at  Philadelphia,  which  was  originally 
named  Dromatherium  by  Emmons.  The  tyi>e  of  Dromatherium  is  D, 
aylvtatre,  Emmons,  1857,  the  original  specimen  belonging  to  the  museum 
of  Williams  College.    In  this  paper  both  speoimena  are  flgored. 
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O.  C  Marsh  (159)  gives  a  most  valaable  coutributiou  to  oar  knowledge 
of  Mesozoic  mammals,  aud  describes  witb  iltustratioDS  the  following 
new  species  and  genera : 

L  dUodon/ortit,  p.  331,  p).  vii,  f.7-16. 
2.  CtofMoodonpoteM,  p.333,  pLviit,  f.2,3,7,d,9. 
~  i  J$llie»odoii  isea.  nov.).  p.  336,  pi.  ix,  f.6,7. 
**'  }  Ailktnodon  legnU,  p.  336,  pi.  ix,  f.6,7. 
4,  Ltodtm  ve<iu$tiu,  p.  337,  pi.  iz,  f.  5. 
{■    f  Enneodon  (gea.  nov.),  p.  339,  p\.x,  t.i. 
°-  \  Enneodon  cr<u»iu,  p.  3£),  pi,  x,  f.  4. 
£.  Entuodom  affinit,  p.  339. 
_   J  Meiiaeodoit  (gen. nov.),  p. 340,  pi.  i,  f. S, 6. 
'•  I  Menacadott  rarm,p.3VI,p\.i.,  KB,  6. 
JViaoodoo  (gen.  Dov.),  p.  341,  pi.  x,  t9,  (t;pe  Ti*otlo»/tnx,  H«rab,  1880),  pi. 
X,  f.  V. 


These  are  distribated  among  the  following  families,  viz,  1  aud  2  ia 
PlagiaulacidiB,  3  and  4  with  Dryolettea  in  Dryolesti<lie,  5  and  6,  and 
JHplocyrMdon  and  Docadon  in  tbe  family  Diplocyuodontid.'e,  7  in  the 
foniily  Spalacotheridie,  the  genas  Ttnoiion  in  tbe  family  Tiiio<lontidffi, 
Triconodan  aud  tbe  new  genus  Priaeodon  in  tbe  family  Triconodoutidte, 
and  8  iu  the  family  Faurodoutidse. 

The  author  regards  none  of  the  known  Mesozoio  mammals  as  traly 
herbivorous.  The  Triassic  mammals  beloogiug  to  the  two  families 
DromatheridiB  and  Microlestidse  are  quite  distinct  fh)m  any  of  tbe  Ja- 
rassic  forms.  Witb  a  few  exceptions  tbe  Mesozoic  mammals  best  pre- 
served are  manifestly  low  generalized  forms  witbont  any  distinctive 
marsupial  ohamcters  (p.  344).  Tbeyare  distribnted  by  the  author  in 
the  three  orders,  Pantotkeria  {iAarah,  1880),  AlUtthetHa  (Marsb,  1880), 
and  Marsupialia;  the  families  Plagiaolacidie  aud  Microlestidie  alone 
being  referred  to  tbe  latter  order.  Tbe  paper[160)iu  tbe  Geological 
Magazine  appears  to  be  a  republication  of  the  above. 

H.  F.  Osborne  (203, 310)  published  an  abstractof  a  paper  on  Mesozoio 
mammalia  in  the  Proceedings  (203),  which  is  published  in  full  in  tbe 
Journal  (210)  of  the  Academy  of  Natural  Science,  Philadelphia.  The 
author  classifies  the  Mesozoic  mammals  primarily  into  two  groups :  (l) 
The  snborder  Multituberculata,  Cope,  1884;  (ii)  A  suborder,  possibly 
equivalent  to  Polyprotodonta,  called  by  bim  '^  proto-MaraupiaHa,"  p.  10. 
In  tbe  suborder  Multitvberculata  are  included  the  families,  l.Plagianla- 
cidie.  Marsh ;  2.  Bolodontidfe. 

In  the  suborder  "proto-jIfarAuptnltit'' are  arranged  in  several  sub- 
groups the  following  families : 

Carnivorous  sub-group,  A.  (1)  Triconodontidic  (Marsh);  (la)  Phas- 
colotheridns  (Owen) ;  (2)  Spalacotheridn;  (Owen),  ("equivalent  to  Tiuo- 
dontidie,  Marsh").  Omnivorous  sub-group,  B.  (4)  Peralestidai  (aud  1 
Paurodontidx,  Marsh),  and  Dtplocyuodontidii'  (Marsh).  Insectivorous 
anbgroQp,  (3)  Amplotheridie,  O.  (6)  Stylodoutid»  (Marsh).    Herbiv- 


PALEONTOLOGY.  301 

orons  snb'fn^np,  D.  (6)  AthrodootidiB,  of  which  the  genns  Athrodon 
(gen.  DOT.)  is  based  upon  the  maxilla  of  Stglodon  pusillus  (Owen). 

The  Multituberculata  are  regarded  as  a  siib-onler  of  the  Marsvpialia, 
while  the  second  sub-order  presents  no  characters  associating  them  with 
known  Marsapialia. 

Osborne  (215)  gives  additional  observations  apoD  the  stmctare  and 
classification  of  Mesozoic  mammals,  and  offers  the  following  summary, 
pp.  300-301,  of  the  principal  features  of  this  contribation : 

"  The  principal  features  of  the  present  contribution  are  the  follow- 
ing: (1)  Additional  charactersofAmpAi^toand the probabledetermi- 
nation  of  the  premolar -molar  fornmla.  (2)  Additional  characters  of 
PA(ucoIotAerium,snggeBting  a  division  between  molars  and  premolars. 
(3)  A  review  of  the  Amphitt/lus  dentition.  (4)  The  union  of  Lepiocla4ua 
dttbiua  and  SpalacotheHum  minus  with  Peramiu,  and  determination  of 
the  mandibular  dentition  of  the  hitter  genns.  The  molars  are  tritnber 
cnlar.  (5)  The  discovery  also  of  apparently  tritaberciilar  molars  in 
Amphitherium  aud  probable  determination  of  the  premolar-molar  for- 
mula (confirming  Owen's  view!^) ;  (6)  conflrmingLydekker'ssnggestion 
of  the  probable  union  of  Peralettes  with  Spalacotkerium,  and  of  Pcro-- 
tpalax  with  Amblotkerium;  (7)  the  probable  union  of  Peraspalax,  Am- 
blotherium,  Aehyrodon,  Phagcoleatea,  Stylodon,  aud  Gurtodon  into  two  or 
three  genera  with  a  sabstAotially  similar  molar  stmctare ;  (8)  the  cor- 
rection of  the  writer's  former  views  as  to  the  fomily  separation  of  the 
PeralettiicB  and  probably  of  the  Cv,rtf>donti44B. 

"  The  general  result  of  the  renewed  and  more  extended  study  of  these 
mammals  has  thusbeen,  first,  to  reduce  the  nnmberof  genera  aud  elim- 
inate two  of  the  families  proposed  in  the  memoir;  second,  by  the  dis- 
covery of  the  molar  structure  of  Amphitkerium  and  Pwamtw,  to  substan- 
tially reduce  the  nnmber  of  molar  types  among  the  English  genera  to 
two,  viz,  the  triconodont  in  Amphilestes,  Pkaacolotherium,  Tricoitodon,  and 
probably  Amphityltis,  and  the  tritubercular  in  all  Ihe  remaining  genera. 

"This  latter  resnit  is  of  great  interest  in  its  bearing  upon  the  theory 
that  the  molar  teeth  of  all  the  mammalia  have  either  passed  through 
the  tritubercular  stage,  or  have  been  arrested  at  one  of  the  steps  in 
tooth  development  leading  to  this  stage." 

Osborne  (213)  gives  a  short  abstract  of  the  full  paper  (214),  which  was 
published  in  the  December  number  of  the  American  Naturalist,  1888. 
The  anther  proposes  the  following  nomenclature  for  the  cusps  of  the 
upper  molara: 

Protocone,  for  the  antero-internal  cnsp. 

Rgpocone,  for  the  postero-internal  cusp,  or  sixth  cusp. 

Paraoone,  for  the  antero-external  cnsp. 

Metaeone,  for  the  posteroexternal  cnsp. 

ProtoamuJe,  for  the  antertor-intermedial  cnsp. 

Metaeonule,  for  the  posterior-intcrmedial  cnsp. 
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For  the  lover  molars  the  tcrminatioD  e  is  changed  to  H  in  the  first 
four  nnnics  for  tlie  correspouding  cnsps,  thus,  Eypocone  for  the  upper, 
Hffpoconid  for  the  lower.  The  term  Hpiconid  is  applied  to  the  postero- 
internal CURp. 

Osborne's  paper  (214)  in  its  original  form  was  read  before  the  Geolog- 
iciil  section  of  the  Batli  uieetiug  of  the  British  Association  in  Septem- 
ber, 1888,  and  also  before  the  National  Academy  of  Sciences,  iu  New 
Haven,  November,  1888.  An  abstract  was  pabliefaed  in  the  American 
Naturalist  (cee  213),  and  214  is  the  full  paper.  The  anther  defines  "  the 
stages  of  Tritnberculy  as  seen  in  different  types"  of  the  mammalian 
teethintbeirorderof  succession  as  follows:  I.  Haplodont  type  (Oope), 
not  yet  discovered.  I,  A.  Frotodoiit  tubercalar  tyi>e ;  example,  Droma- 
therium.  II.  Triconodont  type  (Osborne) ;  example,  Triwnodon.  III. 
Tritnbereular  type  (Cope) ;  example,  lower  molars  of  Spalaootherium 
and  Attlienodon. 

Osborne  (211)  gives  a  review  of  Mr.  Lydekker's  arrangement  of  the 
Mesozoic  mammals. 

E.  D.Cope  (50)  discusses  Biitimeyer's  classiflcation  with  some  remarks 
upon  the  American  types  found  in  Switzerland.  Mr.  Cope  (40,  45,  47) 
adds  some  new  facts  regardiug  the  vertebrate  fauna  of  the  Puerco  se- 
ries. In  the  first  paper  (40)  the  new  species  Psittaeotkerium  vugalodua 
is  described,  witbont  figure,  on  page  409,  and  the  species  P.  muUi/ra^um 
is  referred  to.  In  the  last  paper  (47)  the  author  reviews  his  studies  of 
tbePnerco  epoch,  wbile  in  the  extended  paper  (45)  the  following  species 
and  one  new  genua  are  described,  without  illustration : 

Ckelgdra  eranta,  p.  306. 

Onyehodectet,  (gen.  dot.),  p.  317.     0.  IwoiwiiMt,  p.  318. 

.ViooIfENiM  hatk]igtiatliti»,  p.  3S1. 

Uioelaniia  pnlacvt,  p.  'A'ih. 

Mioeleeyiat  gaKArianus,  p.  326. 

MioclaKHa  Ij/dekknianiii,  p.  338. 

MiodamuJUkoliannt,  p.  3119. 

MioelaiiatJUnierianiu,  p.  330. 

JfJiwIfmti)  zitUliaimf,  p.  334. 

MiocltFtiHt  tiirgidmicalus,  )>.  :t:t4. 

CkHacnH  ichtoMfrianua,  p.  33B. 

Ckriacut  meUmeyeraritii,  p.  340 

Chriaeut  »l«iiop»,  p.  341. 

Chriaeiu  iHtieraii,  p.  342. 

THiaodim  Hculmijialui,  p.  343. 

Ditiacua  nanajoviai,  p.  344. 

Haploconn*  cornienlatvi,  p.  349. 

PeriptgcliH)  brabeneii,  p.  3S4. 
Tlie  vertebrate  fauna  of  the  Pnerco  series  has  reached  the  number  of 
one  hundred  and  six  species,  among  which  are  represented  Croeodilia, 
Testudinata,UhynchoeepIifllia,Opb.deii,Aves,  Marsupialia,  Buiiotheria, 
Taxcopoda,  and  Amblyiioda. 

D.  F.  Osborne  (212)  notes  the  discovery,  by  M.Filhols,  of  the  identity 
of  Clutlicotkerium  and  Maerothertum,  -  , 
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E.  D.  Coi>e  (SI)  states  that  he  has  fonnd  evidence  of  the  presence  of 
the  pineal  eye  iu  some  ancieot  vertebrates,  and  calls  attention  to  the 
beariog  of  this  fact  apon  the  relationship  of  the  vertebrates  with  the 
tanicates.  In  the  plates  published  with  this  paper  illustrations  are 
given  of  Bothriolepia  Canadenaia,  the  sknil  of  Mycleropa  ordinattti,  Dia- 
deeta  phaaeoUnua,  and  the  craniam  or  brain  cases  of  Belodon  buceroa, 
and  Alligator  Miasiatippienait.  The  annoancement  of  this  discovery  in 
early  reptilian  vertebrates  evidently  saggestcd  the  following  papers  : 
H.  F.  Osborne  (205, 206)  npon  reading  Owen's  description  of  Tritglodon 
of  the  Upi>eF  Triassic  of  South  Africa,  in  which  the  author  refers  to  a 
vacuity  between  the  parietals  which  "  if  natural,  represents  a  ton  tanelle, 
or  it  may  be  interpreted  as  a  pineal  or  parietal  foramen ;  it  may  how- 
ever be  due  to  postbnuious  injury,"  infers  from  this  the  remarkable  hy- 
pothesis that  "  the  primitive  mammal  of  the  family  to  which  this  be- 
longs had  a  pineal  eye  of  some  functional  value."  Bnt  esamination  of 
the  si>ecimeu  itself  by  Dr.  George  Baur  brought  out  the  fact  thai  no 
parietal  foramen  exists  in  Tritylodon  (208).  Thus  suddenly  the  pineal 
eye  of  the  primitive  mammal  is  knocked  out. 

Mr.  Cope  (46)  gives  some  new  facts  regarding  the  shonlder  girdle 
and  extremities  of  Eriopa,  and  (44)  presents  a  number  of  tables  ex- 
pressing the  sapposed  phylogenetic  relations  of  the  several  genera  of 
sniodaccyla,  tracing  them  through  the  various  stages  of  the  Tertiary. 
The  next  (5i)  rs  apparently  a  modified  form  of  this  same  paper.  In 
another  paper  (42)  the  author  describes  a  part  of  the  mandible  of  a 
large  cat  from  the  Upper  Miocene  beds  of  Phillips  County,  Kansas, 
which  is  named  Macharodua,  and  specific  name  catoeopia.  No  figures 
are  given. 

Mr.  Osborne  (209)  finds  the  name  Athrodon,  proposed  in  the  paper 
{203)  above  referred  to,  preoccupied  by  Sauvage,  and  be  proposes  Kur- 
todon  as  a  snbstitnte. 

A  memorandum  (89)  of  a  paper  read  at  the  meeting  of  the  Academy 
of  Science  in  Paris,  July  30, 1888,  by  M.  Albert  Gaudry,  is  given  in  a  note, 
Nature,  vol.  xxxviii,  p.  3^,  in  which  the  anther  records  the  relative 
dimensions  of  some  of  the  larger  Tertiary  and  Quaternary  mammals ; 
JHnotherium  giganteum  is  given  the  first  plHce,  and  Maatodon  Ameri- 
canua  of  the  Quaternary  of  the  United  States  is  giveu  the  fourth  place, 

Mr.  Cope  (48)  announces  the  discovery  of  a  fragment  of  the  carapace 
of  Qbfptodon  iu  Nueces  County,  southern  Texas,  in  beds  which  have 
yielded  Eqaua  crenidena,  Cope.  The  discovery  was  made  by  William 
Taylor,  and  the  specimen  is  described  and  named  Olgplodon  petali/er- 
oua  (sp.  nov.),  pp.  345,  346. 

J.  A.  Allen  (2)  describes  from  the  Miocene  of  Charleston,  South  Oar- 
olina,  Sqvalodon  Tiedemanni  (sp.  nov.),  p.  35,  pis.  v,  vi. 

J.  M.  Clarke  (20,  30)  announces  the  discovery  of  elephant  bones  as- 
sociated with  eharcoal  and  pottery  at  Attica,  Wyoming  Ooanty,  New 
York. 
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James  Hall  (96)  notes  the  discovery  of  an  elk  {Eh^hua  Canadentit) 
[sic]  in  the  b'wn  of  FarmingtoD,  Ontario  County,  New  York.  The  title 
is  as  above,  bat  it  does  not  appear  whether  the  author  intends  to  in- 
dicate the  species  foaiid  to  be  the  red  deer  {Cemw  daphua,  Liun.},  or 
the  wapiti  {Cervug  Canadenau,  Brxl.]i  or  the  true  moose. 

Joseph  Leidy  {117)  annonnces  the  discovery  of  a  new  species  of  Rip- 
potkerium,  which  is  described  and  figared,  p.  310,  under  the  name  Hip- 
potherium  plicatile, 

O.  C.  Marsh  (165)  briefly  describes  a  new  fossil  Sireuian  from  Oali- 
forriia,  proposing  the  name  Denmoatyltu  hespertu  (gen.  et  sp.  nov.),  pp. 
95,96,  figs.  I,  2,  3,  Tertiary,  Alameda  County,  California.  The  same 
aatbor  (161)  describes  several  new  fossil  mammals  as  follows : 

Bigonallieomis  (sp.  nov.),  p.  323,  f.  1,  2,  Denver  gronp,  nenr  Denver,  Colorado. 
Aixrathtri»m  aeuium  (ap.  nov.),  p.  325,  f.  3,  4,  Pliocene,  Phillips  County,  Kan- 

Brontopi  rabitttttt  (ceo.  «t  sp.  dot.),  p.  326,  f.  5,  6,  Lower  Ifiooene,  near  White 

Kirer,  Nebraska. 
Brmtopi  ditpar  (sp.  hot.),  p.  328,  f.  7,  B,  Lower  Miocene,  Dakota. 
Menop'  rariang  (gnu.  et  sp.  nov.),  p.  32H,  f.  'J,  10,  Lower  Miocenti,  Dakota. 
TiUtnopi  furlai  (gBB.  pt  sp.  Dov.),  p.  330,  f.  11,  Lower  Uiooeae,  Colorado. 
Tilaitop*  clatHt  (ap.  dot.),  p.  330,  (.  13,  Miocene,  Dakota. 
AUopt  taratintu  (gen.  et  sp.  nov.),  p.  3.11,  Miocene,  Dakota. 

Mr.  W  J  McGee  (176)  notes  the  discovery  of  Oviboa  cavifrons  ftom  the 
Loess  of  Iowa. 

W.  B.  Scott  and  H.  F,  Osborne  (330)  give  a  preliminary  accoant  of 
the  fossil  mammals  ofthe  White  River  formation  in  theMaseam  of  Com- 
parative Zoology  collected  by  Samnel  (larmaii  in  Nebraska  and  Da- 
kota.   The  following  new  species  and  genera  aredesoribed : 

Hgotheriinti  Amfrieantm  (sp.  nov.),  p.  155,  no  fignre. 
jmnndui  tichocerai  (sp.  uov.),  p,  159,  sketch  3  of  tigs.  5,  G. 
Jfinadua  diiftcAocerai  (gp.  uov. ),  p.  160,  sketch  A  of  flge.  5,  6. 
Minodttt  platgeerat  (itp.  nov.),  p-  l<iO,  Hg.  of  horns,  f.  A. 
Metamsnoion plani/Tcnt  (ep.  nov.),  pp.  165-169,  f.  7,  8,  9. 
Hyratodw  major  (sp.  nov.),  p.  179,  no  flgnres. 
Hyraoodonplanic^i  (sp.  noT.),  p.  170,  no  Gguree. 

The  genus  Menodws,  Pomel,  is  defined  p.  157,  and  the  following  g«o- 
era  are  recorded  as  synonyms,  viz,  Titanotheriunt,  Leidy,  Megacer- 
ops,  Leidy,  Brontotherium,  Marsh,  (f  Symborodon  Cope),  Diconodon, 
Marsh.  Kestoratious  are  given  on  plate  i  of  Soplophonens  privuBvuB, 
Leidy,  one-fourth  natural  size,  and  on  plate  ii  of  Jfenodu*  Proutii,  Leidy, 
one-sixteenth  natural  size.  Amynodon,  Marsh,  1877,  is  defined  on  p.  164, 
and  the  anthoHs  genus  Orthocgnodon  (Scott  and  Osborne,  1883)  is  con- 
sidered to  be  a  probable  synonym.  The  new  genus  Metamsnadon  is 
named  and  described,  p.  165,  founded  upon  the  new  species  M.  plant- 
frons,  pp.  165-169,  f.  7, 8, 9,  and  the  genus  is  referred  to  the  Amynodon- 
tidse. 

The  same  authors  report  npou  vertebrate  fossils  of  the  Uinta  forma- 
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tion  (231),  A  IJBt  of  BpecieB  is  ^veo,  aod  the  following  Dew  species  and 
genera  described : 

Amphioynn  (t)  vulptnum,  p.  S55,  no  Bgnre. 
Pluiarloms»  teinroide*,  p.  356,  no  figure. 

Protonodonparttu,  geD.  et  8p.  nov.  (t  Agrtoehotrut,  Hsrab),  (figare  of  the  up- 
per tnolar  seriee). 
Leplolragului  praatnu,  gen.  et  ip.  aoT.,  pp.  258, 1^9,  no  figure. 
Eyraehyitt  abUquidewi,  p.  !25d. 

Proihgracoitn  inUrmfdiam,  gen.  et  sp.  nov.,  p.  260,  no  figure. 
Ittctoiophu*  annteient,  gen.  et  ap.  nov.,  p.  'ISO,  no  fignre. 

Bichard  Oweii  (217)  presents  tbe  evidence  of  the  existence  in  Amer- 
ica of  mammals  of  tbe  "  Plastic  Clay  "  period. 

Madame  Pavlow  (221)  gives  an  account  of  comparative  stady  of  the 
history  of  the  Ungulates  of  America  and  Europe. 

Alexander  Wincbell  (305)  aonoances  the  discovery  of  bones  of  the 
extinct  Platygonus  compressva  in  Ionia  County,  Michigan.  The  author 
states  that  the  bones  are  being  arranged  into  four  skeletons  in  the  mn- 
Heum  of  the  University  of  Michigan,  and  will  be  described  and  illus- 
trated at  some  future  time. 

E.  D.  Cope  (4Ca)  describes  the  following  new  genus  and  species  from 
the  John  Day  Miocene  of  North  America: 

BothrolabU,  Cope,  (gen.  nov.),  p.  60,  type  B.  roatratua,  Cope ;  B.  roa- 
tratua  (sp.  cov.),  pp.  77-79.  The  anthor  states  (p.  63)  that  lithographic 
plates  of  this  species  have  been  printed,  but  are  anpublished.  B.  D. 
Cope  (54a,  iSa)  discusses  the  mechanical  origin  of  the  dentition  of 
mammals.  Tbe  author  attempts  (54a)  to  show  why  tbe  Amhlypoda, 
having  at  tbe  start  apparently  the  same  mechanical  condition  with  tbe 
Camivora,did  not  eventnally  produce  the  same  result.  He  thinks  that 
the  divergence  of  mammalian  dentition  into  two  types,  the  tritabercn- 
larand  tbe  quadritnbercalar,  has  been  due  to  tbe  adoption  of  different 
food  habits.  "  Tbe  tritubercular,"  he  says,  "  is  the  primitive,  and  is 
adapted  for  softer  food,  as  flesh,  so  that  the  primitive  Mammalia  were 
carnivorous,  or  neiirly  so.  The  mastication  of  hard  food  was  impossi- 
ble until  the  molars  of  the  two  series  opposed  each  other,  and  this  was 
not  accomplished  until  the  quadritubercular  or  superior  molar  was  pro- 
duced." 

VEGETAL  PAL.SONTOLOQT. 

Sir  William  Dawson  (67)  describes  the  Sporocarps  of  the  Erian 
Shale.  The  circular  specimens,  originally  described  as  Sporangitea 
HtironenJii',  Dawson,  are  referred  to  the  Protoaalvinia  Ruronenaia,  Daw- 
son, page  138.  The  bifurcate  form  is  described  under  the  name  Sporo- 
carponfurcatum,  page  139,  and  is  lllnstrated  in  fig.  1,  a,  b,  c,  d. 

A  remarkable  specimen  of  Devonian  Leptiiodendron  is  briefly  de- 
scribed by  C (56).     Mention  is  made  of  the  discovery  of  a  large 

portion,  15  feet  long,  of  the  stem  of  a  Lcpidodendron  prinuBVum,  BoKcrs 
(T),  from  the  arenaceous  Portage  Sbnles  of  Naples,  Ontario  County, 
H.  Mis.  14§ 80 
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New  York,  deposited  in  the  New  York  Stat«  Maaoam  at  Albany,  The 
cicatrices  of  thi<  leaves  are  well  preserved  in  the  specimeii,  and  present 
considerable  difference  in  form  and  arrangement  on  diflerent  parts  of 
the  stem. 

Leo  Lesqaereax  (151)  describes  several  CarboDiferous  forms  from 
near  Gadsden,  Alabama.  The  following  are  the  new  species:  Rk<^do- 
earpua  Rutsellii,  p.  86,  pi.  xxix,  f.  10,  and  Stigmaria  Kuueliii,  p.  87,  pi. 
xxix,  f.  11. 

J.  S.  Newberry  (106  and  200)  describes  some  specimenu  of  fossil 
plants  from  San  Juaucito,  Honduras,  brooglit  by  Charles  M.  Kolker, 
and  other  specimens  sent  by  T.  II.  Leggett.  In  the  Urst  paper  theue 
had  been  identified  by  the  author,  and  were  announced  as  representa- 
tives of  a  Uha^tic  or  Upi>er  Triaasic  Dora.  lu  the  article  in  the  Ameri- 
can Journal  (26U)  fourteen  species  are  mentioned,  the  folluwiug  of 
which  are  new:  Otozamiten  Ungui/ormia,  p.  344,  f.  0, 10;  Encqthalaatos 
(1)  denticulatua,  p.  346,  f.  5;  Spkenozamites  robuatm,  p.  347,  f.  12-14; 
Spkenozamitei  (T)  grandis,  p.  347;  Atiomozamites  elegant,  p.  348,  f.  6-8; 
Noggeratkioptin  sp.,  p.  350. 

An  abstract,  very  brief,  is  giveu  in  the  Proceedings  of  the  American 
Association  of  a  paper  read  by  Professor  Newberry  (102)  on  the  Cre- 
taceOQH  Flora  of  North  America. 

Sir  WiDiam  Dawson  (64,  68,  71)  discasses  the  characters  of  the  Cre- 
taceous plants  of  the  western  territories  of  Cauada  and  other  parts  of 
British  America. 

The  flora  of  the  Laramie  group  is  discussed  by  L.  F.  Ward  (266),  and 
a  short  review  of  the  same  by  Leo  Lesqnereux  (149)  is  given.  Professor 
Ward  (266)  describes  a  considerable  number  of  new  species,  and  illus- 
trates others  which  have  previously  been  described.  The  descriptions 
were  first  published  in  this  bulletin  (266).  The  figures,  however,  with 
the  specific  names  were  issued  in  connection  with  the  uuthor'a  paper  in 
the  Sixth  Annual  Ue^wrt  of  the  U.  S.  Geological  Survey  for  1884  and 
1S85,  entitled  "Synopsis  of  the  Flora  of  the  Laramie  Group,"  pages  . 
399-518,  sixty-five  plates,  as  exphiiued  in  the  "  Explanatory  Itewarks," 
pages  9-12  of  the  bulletin.  The  following  uew  st>ecies  are  described 
and  beautifully  illustrated : 

SpiraxU  bivaMi,  p.  14,  pi.  i,  f.  ;i, 

Popultu  tpeciota,  p.  'JX>,  pi.  v,  f.  4-7. 

Fopalu*  amblyrhyacha,  p.  20,  pi.  vi,  f.  l-«;  pi.  vii,  f.  1-3, 

Po^Uit  daphttagenoidcii,jt.  20,  pi.  vii.  f  4-& 

Populua  ozyrhsnclia,  p.  21,  pi.  viij,  f.  1,2. 

Pcpula*  craspedodrmHa,  p.  21,  pi.  viii,  f.  3. 

Populni  Whilei,  p.  22,  pL  viii,  f.  4. 

Pcpulut  hederoidet,  p.  2ii,  pi.  viii,  f.  5. 

Populut  anontala,  p.  23,  pi.  viii,  f.  7. 

Popatui  Gitmopns,  p.  23,  pi.  ix,  f.  I. 

Populm  iii<equaIU,  p.  24,  pi.  ix,  f.  2. 

Quercui  tioornt*,  p.  24,  pi.  ix,  f.  3. 

Qmcoim  Carbonentit,  p.  25,  pi.  ix,  t  6, 
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Dryopfiiillnm  aqt/anmriim,  p.  W,  pi.  x,  f.  2, 4. 

Dryopkgllum  Sr»HeH,  pi  'H.  pi.  x,  f.  &-8.     . 

DryophgUuM  falcatam,  p.  Z7,  pi.  xi.  f.  1. 

DryopJtyllHm  bandcaCafiifli,  p.  27,  pi.  xi,  f.  3. 

CoryliM  Pa«(«n,  p.^.pl.iiii,  f.5,6. 

J/ntwr  Crctr(OjHi«,  p  30,  pi.  xiv,  f.  1. 

fittula  cmyloida,  p.  31,  pi.  xiv,  f.  3. 

BttHla  batinerrata,  p.  32,  pi.  xiv,  I.  4- 

PlalanHt  btuilobata,  p. :»,  pi.  xvii,  f.  1 ;  pi.  xviii,  t  1-3,  3a ;  pi.  xix,  f.  1. 

J^ua  Croani.  p.  39,  pi.  xxi,  f.  U. 

Ficut  tjpeoienarima,  p.  3U,  pt.  xxi,  f.  3. 

i^icxs  MRMOM,  p.  41,  pl.xxii,f.2. 

FttHS  liiHpiJa,  p.  i2,  pi.  xxii,  f.  3. 

FUut  ribuniifolia,  p.  42,  pi.  xxii,  f.  4^. 

VImat planeroideit,  p.  44,  pi.  xxiii,  f.  1,2. 

I7(mii>  minima,  p.  45,  pi.  xxiij,  f.  3,4. 

L'tntia  rkamni/olia,  p.  45,  pi.  xxiii,  f.  &. 

VImiu  <trbiealari$,  p.  46,  pi.  xxiii,  f.  6. 

iilitca  CarboHttitU,  p.  46,  pi.  xxiv,  f.  1. 

Jifua  Bmldiatia,  p.  53,  pi.  xxv,  f.  4. 

(/)  Comia  Foiteri,  p.  54,  pi  ixv.,  f.  5. 

Comtit  £»n«R»iJ,  p.  55,  pi.  xxvi,  f.  2, 3. 

Hedera  poTTKla,  p.  57,  pi.  xxvi,  f.  4. 

Bedera  nininia,  p.  57,  pi.  xxvi,  f.  5. 

Sedtra  BrtMtri,  p.  5H,  pi.  xxvi,  f.  6. 

Htdera  aqaamara,  p.  59,  pi.  xxvi,  f.  7. 

Jralia  digiiala,  p.  £2.  pi.  xxvii,  f.3-&;  pi.  xxviii,  f.  1. 

Sapindat  grandifoliolM,  p.  67,  pi.  xxx,  f.a-5;  pl.xxxi,r.  1,2. 

Sapindua  alalu$,  p.  68,  pi,  xxxi,  f.  3, 4. 

Pitii  Bruneri,p.  69,  pi.  xxxii,  f.  1,2. 

Pitia  Carboneniii,  p.  7(1,  pi.  xxxii,  f.  3. 

Filii  Xantholithentit,  p.  71,  pi.  xxxii,  f.  4,6. 

Filit  cMtpidaUi,  p.  71,  pi.  xxxii,  f.  6-ti. 

Ziigphiu  lerrulatita,  p.  73,  pi.  ixiiii,  f.  3,  4. 

Palinritt  puleherrimut,  p.  7&,  pi.  iixiij,  f.  11. 

PaliHTUi  Peatei,  p.  76,  pi.  xxxiii,  f.  12-14. 

Cetaatrvi  fermgineut,  p.  78,  pi.  xxxiv,  f.  1-4. 

Celattria  Taurinmeii,  p.  79,  pi.  xxxiv,  f.  :,,  6. 

Ceiuilmg  alui/oliHl,  p.  8U,  pi.  XKXv,  f.  1,  2. 

Celiutrua  pUrolpmnoidee,  p.  HO,  pi.  xxxv,  f.  3-6. 

Celaitnu oralm,  p.  81.  pi.  xxxvi,  f.  1. 

Celattruf  Gremoptit,  p.  HI,  pi.  xxxvi,  f.  2. 

Celtutraa  curviHerrU,  p.  82,  pi.  xxxvi,  f.  3,  4. 

EHongmut  JianlMillimiii,  p.  82,  pi.  xxxvij,  f.  1,2. 

£l<a)dendroit  terrulatnm,  p.  83,  pi.  xxxvii,  f.  3-r. 

Elaodendron  polgmorphum,  p.  84,  pi.  xxxviii,  f.  1-7. 

I  Grmeia  cetii»tr<ridet,  p.  86,  pi.  xxiix,  f.  2. 

T  (fmiia  Ptaiei,  p.  8T,  pi.  xxxix,  f,  ;(-0. 

Oretciopiit  platani/alia,  p.VJ,  pi.  xl,f.  1. 

OmnoipU  viburni/olia,  p.  89,  pi.  xl,  f.  2. 

Ortuieptit  popuUfolia,  p.  W,  pi.  xl,  f.  3-6. 

OTt¥)iopn»  fia folia,  p.  Vi,  pi.  xli,  f.  1, 2. 

Greimjuw  paliurt/u''",  p.  92,  pi.  xli,  f.  3. 

PUrotptrmita  cordatai,  p.  93,  pi.  xli,  f.  4. 

PitToipenml.,  WhiM,  p.  94,  pi,  xli,  f.  .^  6.  r^^^.^^„  l„ 

PkrotpoTMitts  minor,  p.  95,  pi.  xlii,  f.  1-3.  Digitized  by  ^^tiOlJglC 
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f  Credna-ia  dalarn'/olia,  p.  97,  [>1.  ilii,  t.  4 ;  pi,  xliii,  xUv,  xir. 
Cooalui  Ba3dtHiatiu$,  p.  100,  pi.  xlvii,  f.  1-4 ;  pi.  sivii,  f.  I, 
Ltoriadatdron  LaranitnM,  p.  102,  pi.  xlvtli,  f.  'i. 
Magnolia  pvlohra,  p.  103,  pi.  xlviii,  f.  3,  4. 
T  Diotpgrot  obtutata,  p.  105,  p).  xlix,  t.  B. 
Fibumum  perfeotum,  p.  109,  pi.  lii,  f.  3, 4 ;  pi.  liii,  f.  L 
Viburnum  macrodontam,  p.  110,  pi.  liil,  f.  9. 
Fibemam  Hntpidum,  p.  110,  pi.  liii,  f.3-6. 
RJoTiuTB  perp/eluHi,  p.  Ill,  pl.liv,f.  2,  3. 
Vibumuja  eUmgatHtn.  p.  112,  pi.  liv,  t.4,5. 
Fibumua  oppoiillnerre,  p.  112,  pi.  Iv,  f.  I,  3. 
riberHum  enctum,  ]>.  112,  pi.  Iv,  f.  3. 
Viburnum  Netebtnianuni,  p.  113,  pi.  ivi,  f.  1-6. 
riturRUfli  betulafolium,  p.  114,  pi.  Ivii,  f.  4. 
Fiburnum  finale,  f.  115,  pi.  Ivii,  f.  5. 

Professor  Ward  bas  also  contributed  several  reviews  of  carrent  lit- 
erature on  Paleobotany  (267,  2GS-270,  271),  which  have  appeared  id 
the  American  Journal  of  Science. 

Mr.  Lesqaerenx  (152)  describes  fossil  plants  from  Golden,  Colorado; 
all  the  species  are  of  the  Tertiary  age,  and  mostly  of  the  lA>wer  Kiocene. 
The  following  are  the  new  species  described  and  named,  bat  not  illus- 
trated : 


Protoficut  Zeilhri,  p.  50. 
Stgrax  Laratnirngt,  p.  51. 
Cunit  coriili/olia,  p.  59. 
Cf«H«  duplicato-arrrata,  p.  52. 
Fleroapemilea  grandideatalu«,  p,  5 
Pteroipermila,  speciea,  p.  53. 
Negundo  dteurTem,  p.  54. 
CeUittrag  Gavdini,  p,  54. 
Paliurni  Coloradentis,  p.  55. 
Cralagai  Englehardti,  p.  56. 
Cratfrgn*  siyricoidei,  p.  56, 
Cratrrgug  btlula-folia,  p.  56. 
Pterocarga  ntata,  p.  56. 
' Illianinua  creatui,  p.5i. 


Plerit  mdulata,  p.  4.1. 
Gtanomilet  graminifoHug,  p.  44. 
Patmooarpon  lincatHnt,  p.  44. 
Piper  Heerii,  p.  44. 
Belula/allax,  p.  45. 
Beiala  Schitnperi,  p.  45. 
JInu*  rugota,  p,  45. 
Alnui  carpimfoliti,  p.  45. 
Quercm  eelaglrifolia.  .p.  46. 
Qaerciit  eohradttuii,  p.  46. 
Quereiu  Whltei,  p.  46. 
Populvg  teniiinerrata,  p.  48. 
Ulmni  aniecedeiu,  p.  49. 
Fiem  Brithoudi,  p.  49. 
Ficut  Jndrwi,  p.  50. 

F.  H.  KnowltOD  (142)  describes  some  specimens  of  silicifled  wood  from 
Arizona  ander  the  names  of  Araucarioxylon  Arizonieu7ii,  and  tinder  the 
generic  name  Cressinoxylon. 

N.  L.  Brittou  (18)  has  described  an  Arcbieau  plant  from  the  white 
crystalline  limestone  of  Sussex  County,  New  Jersey,  under  the  name 
ArckcEophyton  Newberryanum,  and  althoagh  its  characters  are  very  im- 
perfect, Mr.  Britton  regards  it  as  the  remains  of  a  plant. 

Joseph  LeConte  (146)  discusses  the  interesting  flora  of  the  coast 
islands  of  California.  This  same  article  appeared  also  in  the  American 
Geologist,  vol.  i,  and  in  Bulletin  No.  8  of  the  California  Academy  of 
Sciences.  The  author  considers  the  flora  of  these  islands  as  represent* 
ing  somewhat  nearly  the  character  of  the  flora  of  the  whole  country 
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duriugtbe  Plioceoe  times,  and  tbat  tb«^itilaudH  were  separated  rrom  tbo 
luaiolaud  during  the  Quaternary  peritHl. 

Leo  Lesquerenx  (150)  in  a  paper  (compiled  and  prepared  for  publica- 
tion by  F.  H.  Knotrlton,  assiutaot  curator  of  Botany  and  Fossil  Flanta 
U.  3.  National  Mnseom),  has  described  a  number  of  new  species  of 
plants  fh>ni  various  localities  in  North  America  of  Upper  Meaozoic  and 
Cenozojc  age : 

Mfrica  tUmoiie*,  p.  I'i,  pi.  it,  f.  5.    Lower  Eocene,  Kentaoky. 
Miocene,  Jcihu  Day  Valley,  Oregon : 

Acacia  Oregoitiana,  p.  14,  pi.  v,  i.  4. 

Jeer  Bendirei,  p,  H,  pi.  v.,  f.  5;  vi,  f.  I;  tH;  f.  1;  vili,  1. 

Ater  iJimorjthHH,  p.  1!),  pi.  jx,  T.  1. 

Skua  liendirei,  p.  15,  pt.  iz,  f.  3. 

Androntda  (f)  (Ltucolha)  erai»a,  p.  IG. 

CarpU«t /rayarii^fomii;  sp.  iiov.,  p.  16  (no  ilescriptioD). 

SalU  Engelhardti,  p.  17,  pi.  viii,  f.  2. 

Quareiu  Homiana,  p.  17,  pi.  v,  f.  fi. 

Qiurcui puiidolgrala,  Vftr.  brevi/olia,  d.  vur.  (uoileBcription),  pi.  i,  f.  3. 

Quercut pieudolyrala,  var,  lali/ulia,  n.  var.  (Dodescriptiou).  pi.  xii,  t.  1. 

Querent pttuttolgrala,  var.  obliuitoba,  a.  var.  (DOiluacriplion),  pi.  %,  t.  3. 

Fieua  (f)  Oreyoniana,  p.  IH,  pi.  jx,  f.  3. 

Smilax  )Fan(i(,  p.  lU,  pi.  siii,  f.  1. 
From  Wasco  County,  Oregon  (f),  Eoceu«; 

Balix  Sckimperi.  p.  SI,  pi.  liii,  f.  f>. 

Pkyllila  IVaiooentU,  p.  23,  pi.  xiv,  f.  3. 

EqaiMlum  Homii,  p.  3J,  named  nitbont  figure  "  Carpita  cinaona,  n.  sp.," 
p.  -n. 

Penea  pHnctulala,  p,  26,  pi,  liv,  f.  I.     AUiueda  County,  Culirornin  (T), 

Miocene. 
Ptrtta  Dilleri,  p.  37,  pi.  xiii,  f.  !M.    Sbotita  Connty,  California  (T),  Hio- 

i^ioai  Shagtentiii,  p.  28, pi.  xi,  f.  3.     Shasta  County,  Caliruniia,  Miocene. 
Jralia  Lattmiatia,  p.  3d,   pi.   xiv,   f.  5.     Laaseu   County,  California  (T), 

Oreodaphtie  lUlurfarmU,  p.  30,  pi.  xiv,  f.  4.     Lasnen  County,  Culifumia  (f). 

Eocene. 
Zantitet  Alaikaua,  p,  33,  pi.  x,  f.  4.    Cnpe  Liabourue,  Alaska  (t),NeocouiiaD. 
ChondritM  flliciformii,  p.33,pirxvi,  f.  1.    CaiwLisbourue,  Alaska  (f),  Neo- 

Dimpyrot  Viryinlana  L.,  var.  Turneri,  n.  var.,  p.  3."^.     Contra  CoBta  County, 

California  (f),  Pliocene. 
CraUxgtu  Marcouiana,  p.  36,  pi.  xiv,  f.  2;  xv,  f.  1,  3, 
Cratagat  Marcouiana,  var.  lubintrgrifoHa,  n.  var.,  p.  36,  pi.  xiv,  f.  2  (no 

description).     "Fossil  Poiiil,  P.  Y.  Sbeot." 

"The  Geological  History  of  Plants,"  of  J.  W.  Dawson,  pre-sents  in  a 
very  readable  form  an  account  of  the  plants  which  have  ap|ieared  in  the 
past  and  are  now  extinct,  describing  their  hictorical  sequence  aud  the  " 
characters  presented  by  the  faunas  of  each  age.  The  notes  to  the  sev- 
eral chapters  contain  much  of  value  to  the  special  student  of  Paheoii- 
tology.  A  note  "On  examination  of  ProtrLrites,  by  Professor  Penbal- 
low,"  is  inserted  at  the  end  of  chapter  ii.    At  the  end  of  chapter  iii 
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T  Crednrria  dalartrfolia,  p.  97.  pi.  xlii,  t.  i ;  pi,  sltii,  xliv,  xlv. 

Coculat  BasdeHiamii,  p.  100,  pi.  xlvii,  f.  1-4  ;  pi.  xtvii,  f.  1. 

Lioricdendron  Larantitntt,  p.  l02,  pi.  slviii,  f.  a. 

Magnolia  pulohra,  p.  103,  pi.  xlviii,  f.  3,  4. 

T  Dioipsroi  obtuaala,  p.  105,  pi.  xlii,  f .  5. 

Piftiirnum  per/eolum,  p.  109,  pi.  lii,  f.  3, 4 ;  pi.  liii,  f.  L 

Vibarnum  jnaorodontun,  p.  110,  pi.  Uil,  f.  3. 

Fib«rntim  limpidam,  p.  110,  pi.  lili,  f.  3-6. 

Vibemna  ptrp'exuia.  p.  )Il,pl.liv,f.2,  3. 

Vtbumum  elongalHm,  p.  113,  pi.  liv,  f.4,&. 

Fibumum  oppoiilinerve,  p.  IVi,  pi,  Iv,  f.  1,3. 

Fibtriium  erectum,  p.  112,  pi.  Iv,  f.  3. 

Vibarnum  Nmeherrianum,  p.  113,  pi.  Ivi,  f.  l-G. 

VibunaiH  betuUrfoliHm,  p.  114,  pi.  Wii,  f.  4. 

Fiburpum  finale,  P-  H^  pl-  'vii,  f.  5. 

Professor  Ward  has  also  contributed  several  reviews  of  carrent  lit- 
erature on  Palreobotany  (267,  2C8-270,  271),  whicli  have  appeared  in 
the  American  Jonrnal  of  Science. 

Mr.  Lesqnereax  (152)  describes  fossil  plants  from  Golden,  Colorado; 
all  the  species  are  of  the  Tertiary  age,  and  mostly  of  the  Lower  Atiocene. 
The  following  are  the  new  species  described  and  named,  bnt  not  illas- 
trated : 


Protoficue  ZeUleri,  p.  SO. 
Siyrax  Laramienu,  p.  &1. 
Vistna  roTnli/oUa,  p.  (>S. 
CittM  dupticato-eerrala,  p.  52. 
Flerosprrmila  grandiSe.tttatvJi,  p.  S 
Plrro$prrmitu,  apeoies,  p.  53. 
Negtijido  deovrrmt,  p.  54. 
CeUutrai  Gaudini,  p.  54. 
Palinritt  Coloradeniii,  p.  55. 
Cratagsi  Englehardti,  p.  56. 
Cralirgui  wyricoiifal,  p.  56. 
Cralirgut  betnla/olia,  p.  56. 
Plerocarsa  retuia,  p.  56. 
'Bliamnitecrealiii,  p.  55. 


Plerii  midnlata,  p.  43. 
Qeo»o:etite*  g i-amiaif oHu»,  p.  44. 
Palmoearpon  linealam,  p.  44. 
Piper  Heerii,  p.  44. 
Bttula  fallax,  p.  45. 
Bftvla  Schimperi,  p.  45. 
JInus  rugoia,  p.  45. 
AIbui  earpinifolia,  p.  45. 
Querent  oelaiM/olia,  p.  46. 
Qaercui  eotoradeniii,  p.  46, 
Qufrcia  Whitei,  p.  46. 
ToputtM  lenuinerrala,  p.  48. 
Uhtiut  antecedent,  p.  49. 
Ficut  lieHkoudi,  p.  49. 
iiHcuf  Jodrai,  p.  50. 

F.  H.  Knowlton  (142)  describes  some  specimens  of  Bilicified  wood  from 
Arizona  under  the  names  of  Araucarioxylon  Arizonicum,  and  under  the 
generic  name  Cressinoxylon. 

N.  L.  Britton  (18)  lias  described  an  Archieau  plant  from  the  white 
crystalline  limestone  of  Sussex  County,  New  Jersey,  under  the  name 
Archccophyion  Netrberrt/anwm,  and  although  its  characters  are  very  im- 
perfect, Mr.  Britton  regards  it  as  the  remains  of  a  plant. 

Joseph  Le  Coote  (146)  discusses  the  interesting  fiora  of  the  ooast 
islands  of  California.  This  same  article  appeared  also  in  the  American 
Geologist,  vol.  i,  and  in  Bulletin  No.  8  of  the  California  Academy  of 
Sciences.  The  author  considers  tiie  flora  of  these  islands  as  represent 
ing  somewhat  nearly  the  character  of  the  fiora  of  the  whole  country 
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daring  tbe  Pliocene  times,  aud  tbat  tbn  iHland»  were  separated  from  the 
luaiulaud  during  the  Quaternary  iKtriwI. 

Leo  Lesquereux  (150)  iu  »  paper  (compiled  aud  prepared  for  publica- 
tion by  F.  H.  Knowlton,  asaiatanfr  curator  of  Botany  and  Fossil  Plauts 
n.  S.  National  Museum),  has  described  a  number  of  new  s))ecies  of 
plants  ftt>m  various  localities  in  NortU  America  of  Upper  Mesbzoic  and 
Uenozoio  age : 

Mgrica  elm»oid«*,  p.  13,  pi.  iv,  f.  5.    Lower  Eoceae,  Kentnakf. 
Miocene,  John  Da;  Valley,  Oregon : 
JtMCia  Oregoniaita,  p.  14,  pi.  v,  f.  4. 

Actr  Bendirti,  p.  U,  pi,  v.,  f.  5 ;  vi,  f.  1 ;  vii ;  f.  1 ;  viH,  I. 
Acer  diMorphun,  p.  L5,  pi.  jx,  f.  1, 
Bhnt  neiidirei,  p.  15,  pi.  ix,  t.  2. 
Andromeda  (T)  {Leucolha)  eraaia,  p.  16. 
Carpilei  fragariie/ortHii,  ap.  nov.,  p.  10  (uo  description). 
SalU  Engelhardti,  p.  17,  pi.  viil,  f.  2. 
Querent  Somiaiia,  p.  17,  pi.  v,  f.  6. 

Quercui  fteadolifrata,  vat.  brevifolia,  n.  rat.  (DOilescrlptioD),  pi.  x,  f.  2. 
Qxercia paeudolyrala,  var.  lali/otia,  a.  var.  (Do  ilescriptioo),  pi.  xii,  f.  1. 
Quercua ptettdalfrata,  var.  abtatiloba,  a.  vnr.  (oo  descripliou),  pi.  x,  f.  3. 
i'lOH*  (f)  Oregoniana,  p.  18, pi.  ix,  f,  3. 
Smilax  Wardii,  p.  I'J,  pi.  xUi,  (.  1. 
E^m  Wasco  Count;,  OrogoD  (T),  Eocene: 
£ii/iz  SMmperi.  p.  SI,  pi.  xiii,  f.  5. 
PhsUitea  WanoengU,  p.  22,  pi.  xiv,  (.  3. 
EquUetiim  Uomii,  p.  '£i,  uamed  wttliout  Qgura  "  CarpiUt  eiiuioiuB,  a.  sp.," 

p.ai. 
Pergea  pHnclHlala,  p.  26,  pi.  siv,  f.  1.     Alameda  Count;,  Callfomta  (f), 

Miocene. 
Penea  Dilleri,  p.  37,  pi.  xiii,  f.  2-4.    Sbasta  County,  Calirornia  (t),  Mio- 

Ficut  SlmtteRiiia,  p.  28,  pi.  xi,  f.  3.     Shasta  County,  Califuniift,  Mioonne. 
Aralia  Latieniana,  p.  28,   pi.   xiv,   f.  5.     Lasaeu  Cunut;,  California  (T), 

Eocene. 
Oreodaphno  HlhtF/omls,  p.  30,  pi.  xiv,  f.  4.     Lassen  CoQDty,  California  (T), 

Kocene. 
Zaatitee  Alatkana,  p.  32,  pi.  x,  f.  4.    Cnpe  Lisbourue,  Alaska  (T),NeocoiDian. 
Chondrilet  filicifomu,  p.3'i,pirxvi,  f.  I.    CaiwLislmurne,  Alaska  (T),  Neo- 

Dii>fpjiroi  Virginiana  L.,  var.  Tumeri,  a.  var.,  p.  35.    Contra  Costa  County, 

California  (T),  Pliocene. 
CraUngua  Marcouiana,  p.  36,  pi.  xiv,  f.  S ;  xv,  (.  1,  2, 
CraUegwi  Slarcouiana,  var.  nibintegri/olia,  u.  var.,  p.  30,  pi.  xiv,  f.  3  (no 

description).     "  Fossil  I'oiul,  P.  Y.  Slieet." 

"The  Geological  History  of  Plants,"  of  J.  W.  Dawson,  presents  in  a 
very  readable  form  an  account  of  the  plants  which  have  appeared  iu  the 
past  and  are  now  extinct,  describiug  their  historical  sequence  and  the  ' 
characters  presented  by  the  faunas  of  each  age.  The  notes  to  the  sev- 
eral chapters  contain  much  of  value  to  the  special  student  of  Paheou- 
tology.  A  note  "On  examination  of  Protaxites,  by  Professor  Penhal- 
low,"  is  inserted  at  the  end  of  cliapter  ii.    At  the  end  of  chapter  ill 
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are  found  notes  "On  tbe  Olitssificfttion  of  Sporangites,^  p.  84 ;  "On  the 
ITatnre  and  Affloi  ties  of  PHlophyton,"  p.  86 ;  "On  Tree  Ferns  of  the  Erian 
Perio*!,"  p.  00;  "Ou  Elian  Trew  of  the  Genn8J>ff(ioj',v^«)  Uiiger,"p.  96; 
"On  Scottish  DevoDtau  Plants  of  Hngh  Miller  and  other**,"  p.  9S;  "On 
the  Geological  Relations  of  some  Pin  nt- hearing  Beds  of  EH8tern  Canada," 
p.  103;  "On  the  Relations  of  the  so-called  'Ursa  Stage'of  Bear  Island 
with  the  Palieozoic  Flora  of  North  America."  At  the  end  of  chap^r 
iv  twenty-seven  pagea  of  fine  print  are  devoted  to  a  note  "On  Charac- 
ters and  Classification  of  Palieozoic  Plants."  In  an  appendix  there  are 
eight  pages  giving  "A  Comparative  View  of  the  aoccessive  Palaiozoic 
Floras  of  Kortheastern  America  and  Great  Britain,"  and  a  few  pages  on 
"  Beer's  latest  results  iu  the  Greenland  Flora."  The  volume  is  particu- 
larly complete  in  its  account  of  the  plants  of  the  Devonian  of  North 
America,  in  which  field  the  author  is  tbe  chief  authority. 

Leo  Lesquereax  (148)  has  prepared  for  the  annual  report  of  the  Geo- 
logical Survey  of  Pennsylvania  a  short  treatise  on  the  "  Characters  and 
Distrilintion  of  Palseozoic  Plants,"  in  which  the  plants  of  the  Carbou- 
iferons  system  are  chiefly  discussed.  The  author  also  considers  tbe  evi- 
dences offered  by  plant  remains  of  the  physical  conditions  under  which 
the  deposits  were  forme<l,  and  the  relations  the  several  geographical 
tracts  of  Nortli  America  iu  which  coal  measures  appear  bore  to  each 
other  during  tbe  Carboniferous  age. 
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By  Okokok  p.   MunniLL,    Caralor  in  the  yailonal  MuieuMt 


The  years  1887  aod  1888,  covered  by  this  report,  have  been  years  of 
itiiiirecedented  activity  and  progress  in  that  brauch  of  geological 
science  to  which  the  name  petrography  is  now  coiumonly  applied. 
AccessiODS  to  the  ranks  of  workers,  both  in  America  and  abroad,  have 
been  rapid  and  constant,  and  the  science  now  holds  a  place  in  the 
curricula  of  our  leading  institutions  of  learning.*  Prior  to  1880,  al- 
though beginnings  bail  been  made  by  Wadsworth  at  Harvard,  Hawea 
at  Yale,  and  Jnlien  at  Columbia  College,  yet  the  science  was  still  prac- 
tically unrecognized  and  almost  unheard  of  in  the  majority  of  Americaa 
colleges  and  universities.  At  the  present  date  it  however  holds  a 
lecognized  place  in  the  curricula  of  Colby,  at  Waterville,  Maine;  Har- 
vard and  Amherst,  Massachusetts;  New  Haven,  Connecticut;  Cornell 
and  Columbia,  New  York ;  Johns  Hopkin^i,  at  Baltimore,  Maryland; 
State  University,  at  Minneapolis,  Minnesota;  State  Mining  School,  at 
Houghton,  Michigan;  State  University,  at  Madison,  VViscousiu;  and 
in  the  University  of  California,  at  Berkeley,  in  that  State.  At  many 
other  institutious,  the  subject  is  referred  to  incidentally  in  the  regular 
courses  of  geology  and  mineralogy,  or  Ih  taken  up  to  some  extent  by 
post-graduate  students  working  for  the  higher  degrees. 

A  pleasing  and  encouraging  feature  of  this  stage  of  work  is  the  free- 
dom from  prejudice  and  preconceptions  manifested  by  most  classes  of 
students,  and  it  is  doubtful  if  any  branch  of  science  has  shown  a  more 
hopeful  and  healthful  condition  of  affairs  than  that  existing  to-day 
among  petrographers.  The  disposition  or  desire  at  first  manifest  to 
claim  for  the  new  departure  all  manner  of  possibilities,  to  solve  im- 
mediately the  problems  of  rock  classihcation,  formation,  durability, 
and  alteration,  has  already  given  way  to  a  broader,  more  philosophic 
spirit;  and  petrograpbers  in  general  are  disposed  to  hold  opinions  and 
convictions  in  abeyance,  to  regard  each  new  discovery  in  but  the  light 
of  one  new  fact  from  among  the  chaos  of  which,  when  sufflcieiit  may 
have  accumulated,  may  be  picked  out  the  general  principles  goveruiug 
rock  history  and  the  history  of  the  globe. 


•  For  a  v»ry  Komplotu  acconiit  of  uikUiocIh  ami  aims  of  iwtroKrnptiy,  tho  Americko 
readeT  in  referred  In  Ibu  uent  litll»|iaiii|ili]Ht  of  :Ui  |>iigen,  by  Dr.  tieorge  H.  WilliamB, 
entitled  Modem  fetrograpb;,  L>.  U.  lleutb  Jk,  Cu.,  Bustou. 
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It  is  a  necessary  consequence  to  tfae  late  development  of  tbe  science 
tbatagreatamonnt  of  detailed  study  be  given  t^  rock  strDcture  and  coui- 
positiou  as  revealed  uot  only  by  tbe  microsco)>e  and  chemical  analyses,  but 
by  their  field  relations  as  well,  aud  tbat  therefore  tbe  pnblisiied  papers 
should  be  given  up  largely  to  what  may  seem  to  tbe  outsider  the  dry, 
nninterestiug  and  perhaps  immaterial  iteration  aud  re-iteratiou  of  de- 
tails in  even  their  n>o8t  minute  forms.  To  enter  upon  a  dittcussion  or 
to  note  even  in  abstract  the  contents  of  all  these  papers  would  be  use- 
less and  out  of  place  here,  and  in  tbe  body  of  this  paper  I  shall  strive  to 
ftbow  only  the  general  tendencies  of  these,  to  point  out  if  possible  the 
ultimate  conclusions  towards  which  they  seem  to  be  leading,  leaving  a 
majority  of  the  papers  to  be  ennmerated  iu  the  biblingrapby. 

NEW   PUBLICATIONS. 

Early  in  1887  there  appeared  the  second  volume  of  tbe  second  edition 
of  Professor  Roseubusch's  works  on  petrography,  entitled  "Mikrosko- 
piscbe  Physiographie  dermassigeu  Gesteinet^thu  fiist  volume,  "Mikro- 
skopische  Physiographie  der  Mineralien  nud  tiesteine,"  having  ap|>eared 
in  18S5.  The  entire  work  comprises  1,541  pages,  with  '.i'2  full-page  plates 
showing  microstructures  of  rocks  and  minerals,  and}  77  wood -cuts  in  the 
text.  The  two  volumes  together  form  a  moat  accurate  and  exhaustive 
r£sum'6  of  tbe  sum  of  petrograjtbic  knowledge  up  to  date  of  i»8ue,  and  their 
appearance  marks  a  decided  e)H)cb  in  the  history  of  the  science  of  petrol- 
ogy. Under  the  title  of"  Hiilfstabellen  zur  mikrotikopischeu  Mineralbes- 
timmung  in  Gesteinen,"  the  same  authority  has  issued  a  compact  little 
work  giving  in  tabular  form  the  crystallographic,  optical,  and,  general 
physical  aud  cbeuical  properties  of  all  tbe  couiinon  rock-forming  min- 
erals. It  is  of  interest  to  note  tbat  upwards  of  one  hundred  and  seventy 
varieties  are  recognized.  Tbe  arrangement  is  admirable,  and  the  book 
can  not  fail  to  be  of  great  assistance  to  all  students  and  workers.  An 
event  second  in  importance  only  to  the  issue  of  Profeeaor  Roseubusch's 
work  has  been  the  translation  aud  abridgment  of  volume  i  by  Mr.  J. 
P.  Iddings,  otthe  U.  S.  Geological  Survey,  audits  publication  by  Wiley 
&  Co.,  New  York.  As  prior  to  this  there  was  no  comprehensive  work 
on  the  subject  in  tbe  English  language,  tbe  importance  to  English- 
speaking  students  of  this  translation  can  scarcely  be  over-estimated. 

Mr.  J.  J.  H.  Teall  has  published,  under  the  name  of  "British  Petrog- 
raphy," an  admirable  work,  which,  though  treating  only  of  British 
eruptive  rocks,  is  tbe  most  systematic  and  comprehensive  work  of  its 
kind  tbat  has  yet  been  published  in  the  English  language.  Its  size  is 
large  octavo,  with  som^^  450  pages  of  text  and  47  colored  plates,  show- 
ing micros(!opic  structure  in  both  ordinary  and  polarized  light.  Tbe 
work  is  not  a  mere  popular  compilation  of  old  aud  well-known  fiict»,  but 
is  quite  abreast  of  the  times  and  thoroughly  scientific,  though  at  the 
same  time  written  in  such  style  as  to  be  intelligible  to  those  who  are 
not  experts  in  this  particular  branch  of  the  subject.    Tbe  American  as 
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well  as  (he  British  stadeut  is  to  be  congratulated  upon  its  appearaoce. 
Other  new  works  in  book  form,  but  which  the  present  writer  not  hav- 
ing seen  can  apeak  of  only  by  title,  are  noted  in  the  bibliography. 

ADVANCE  WORK. 

While  a  very  large  portion  of  the  work  of  the  past  two  years,  as  in 
years  before,  has  been  purely  descriptive  of  the  mode  of  occarrence, 
Btrncture,  mineral  and  chemical  composition  of  rocks,  yet  the  subject  of 
the  origin  of  rocks  and  the  causes  of  their  strnctural  variability  have 
been  by  no  means  ignored,  hs  will  be  noticed. 

THE  PHV3I0AL  AWD  CHBIKOAL  CONDITIONS  OP  CRYSTALLIZATION. 

For  many  years  there  has  been  a  growing  feeling  among  geologists 
that  the  importance  attached,  particularly  amoug  Oermau  uuthorities, 
to  geological  age  as  a  criterion  in  rock  classilioatioii  was  greatly  over- 
estimated, and  the  fact  that  neither  mineral  compoxitiou  nor  structure 
are  necesRarily  dependent  upon  age  is  now  very  generally  conceded. 
In  his  latest  work,  to  be  sure,  Professor  Itosenbusch  has  not  wholly  dis- 
carded the  age  qualification,  owing  to  the  fact  that  it  is,  as  n  rule,  only 
among  (he  most  ancient  rocks  that  the  deep-seated  portious  linve  t>een 
rendered  accessible  by  erosion,  while  on  the  other  hand  it  is  often  only 
among  the  more  recent  that  the  effusive  portions  have  escaped  erosion 
or  alteration  and  hence  are  accessible  for  investigation.  The  now  well- 
known  researches  of  Messrs.  Hague  and  Iddiiigs  upon  the  rocks  of  the 
Gomstock  Loile.  Nevada,*  showing  that  the  "  degreeof  crystallization  de- 
veloped in  igneous  rocks  is  mainly  dependent  upon  the  conditions  of  heat 
and  pressure  under  which  the  mass  has  cooled  nud  is  independent  of 
geological  time,"  have  received  abundant  confirmatory  evidence,  and  it 
seems  now  a  well-established  fact  that  under  similar  circumstances  crys- 
tallization and  structure  may  be  the  same  regardlessof  geological  age. 
More  recent  discoveries  and  studies  in  this  same  general  line  have  been 
productive  of  very  interestiug  results.  la  a  paper  entitte«l  "On  the  lat- 
est volcanic  eruption  in  Oalifornia  and  its  i>eculiar  lava,"!  Mr.  J.  H.  Dil* 
ler  has  described  a  very  interesting  type  of  rock,  evidently  a  true  ba- 
salt, but  unique  in  carrying  primary  porphyritic  quartz,  associated  with 
olivine,  a  coudition  of  affairs  ordinarily  considered  on  chemical  grounds 
as  not  likely  to  occur.  The  peculiarity  is  explained  on  the  supposition 
that  the  quartz  was  the  first  mineral  to  separate  out  from  the  magma, 
and  its  crystallization  took  place  under  great  pressure  at  such  depth 
and  under  such  conditions  of  physical  and  chemical  equilibrium  as  are 
as  yet  largely  conjectural.  Mr.  Diller  has  been  followed  by  Mr.  Iddings 
with  apaperon  the  "Origin  of  quartz  inbasalt,"^  in  which,  by  a  series  of 
analysesof  quartz-bearing  and  quartzless  basalts  from  NewMexicoand 
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California,  it  is  shown  that  tiie  presenue  or  absence  of  free  quartz  ia  not 
iieueosarily  deptiudent  upon  the  chemical  eompoBitioii  of  the  magma,  buc 
that  forms  ia  \Thich  the  uineral  is  abutiil»iil  may  yield  on  balk  analysia 
as  low  iiercflntngeA  of  HJliea  aa  those  in  which  it  is  quite  lacking.  It  is 
ahuo  shown  that  a  rock  from  the  Yellowstone  Park  having  a  compoBitiou 
almost  identical  with  that  of  Diner's  quariz  basalt  has  the  mineralogical 
compositiou  and  structural  features  of  a  qaartzosediorile.  Mr.Iddiugs'a 
conclusions  are  that  these  quartzes  are  primary  crystal  tizntiuus  from 
the  molt«n  basaltic  magma  and  exhibit  no  definite  relations  to  its  chem- 
ical ooinpoaitioii,  their  produetiuu  being  referred  to  certain  physical 
conditions  attending  some  earlier  period  of  the  magma's  existence.  Be 
is  inclined  to  regard  their  formation  as  influenced  by  water  vapor  at  a 
great  pressnre. 

This  same  authority  has  also  published*  some  interesting  notes  on  the 
nature  and  origin  of  the  lithophysfe  and  the  lamination  of  acid  lavas 
as  displayed  in  the  obsidian  of  the  Yellowstone  Park.  The  lythophysm 
he  reganis  ns  of  nqueo-igneous  origin,  as  having  been  produced  by  the 
action  of  absorbed  gases  uiion  the  molten  glass,  from  which  they  were 
liberated  during  the  process  of  cooling  and  consequent  itrystallizatioo. 
The  differences  in  consistency  and  phases  of  crystalization  producing 
the  laminHted  stnicture  are  regarded  as  "directly  due  to  the  amount  of 
vapors  absorbed  in  the  various  layers  of  the  lava  and  to  their  mineral- 
izing influence." 

In  this  connection  a  recent  paper  by  Dr.  A.  Lagorio,t  of  the  Uni- 
versity of  Warsaw,  is  of  the  greatest  interest.  The  author  gi%'es  the 
results  of  several  years'  chemical  investigation  on  the  nature  of  the 
glassy  gtonud  mass  and  crystallized  portions  of  eruptive  rocks  and 
arrives  at  some  new  and  important  conclusions.  These,  in  brief,  are  as 
follows:  He  considers  the  "normal  glass,"  in  which  are  dissolved  all 
the  substances  going  on  crystallization  to  form  the  crystalline  secre- 
tions of  a  rock,  to  be  a  silicate  of  the  composition  of  Ki02Si'Ji{p.  608). 
From  this  the  dissolved  oxides  and  silicates  separata  out  in  the  order 
of  tlic'ir  solubility  and  the  relative  condition  of  saturation,  the  sodinm- 
bearing  minerals,  as  a  rule,  separating  out  at  an  earlier  stitge  than  those 
in  which  potassium  is  the  predominating  alkali.  The  order  of  crystal- 
lization from  the  normal  magma,  as  above  given,  would  thus  be  as  fol- 
lows: Oxides,  pure  iron  silicates,  magnesiau  silicates,  iron  magnesian, 
magnesian  lime,  magnesian  {)ot»sh,  time,  time  soda,  80<)a,  and  finally  the 
potash  silicates  and  free  quartz.  The  writer  statics  further  that  the 
minerals  forming  ttie  second  genemtiou  of  crystals  are  never  absolutely 
identical  in  comimsition  with  those  of  the  first,  and  are  dependent  for 
their  tbrmutioii  not  upon  a  recurrence  of  like  conditions,  but  rather  upon 
the  composition  of  the  residual  magma. 

•  Am.  Jour.  Sti.,  Ift*?,  xxxiii,  jip.  ;10-I.'i. 

t  Uulier  die  Niitiir  iler  QlaoboarB  Bowto  ilcr  KryHtnllisuliuunvurguuire  iiu  eruptlveu 
MugDia.    Miu.  u.  jut.  Miub.,  a.  B.,  vi.  H.,  1W7,  |i.  431. 
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These  results,  though  extremely  suggestive,  are  not,  it  will  be  ob- 
served, in  exact  accordance  with  those  arrived  at  by  Messrs.  Biller  and 
Iddiugs,  to  whose  lepers  we  have  already  referretl.  The  results  ob- 
tained by  these  geutlemeu,  coupled  with  what,  is  already  known  regard- 
iug  the  itheaomena  of  crystallization,  seem  to  show  that  structural  feat- 
area,  and  to  a  certain  ext«nt  the  universal  composition  of  eruptive  rocks, 
are  dependent  upon  (1)  the  chemical  composition  of  the  magma  and  (2) 
the  varying  conditions  of  heat  and  pressure  under  which  this  magma 
existed  prior  to  and  during  the  course  of  its  eruption.  A  mineral  which 
separates  out  under  certain  temporary  conditions  of  heat  and  pressure 
may,  under  changed  conditious,  be  partially  or  wholly  resorbed,  and  the 
coudition  of  chemical  equilibrinm  Ite  so  changed  as  to  give  riae  to  crys- 
talline secretions  of  quite  ditfereut  nature. 

Ml',  ti.  F.  Becker,  in  apa]>ertreatingof  the  texture  of  massive  rocks,* 
and  drawing  his  illustrations  from  the  magnilicent  exposure  offered  by 
Mount  Davidsou  and  the  Comstock  Lode,  Nevada,  argues  ou  chemical 
and  theoretical  grounds  that thestructuraldlfi'erencesexisting between 
holocrystalline  porphyritic  aud  granular  rocks  aro  due  not  to  coudi- 
tion of  cooling,  but  rather  to  original  differences  in  composition  and 
fluidityof  the  magma.  Granular  structure,  excepting  in  rarecases,isdue 
to  imperfect  fusion  and  fluidity  of  the  magma.  Porphyritic  structure, 
on  the  other  hand,  is  the  normal  structure  of  rocks  cooling  gradually 
from  a  high  temperature  and  consequent  state  of  very  perfect  fluidity. 
When  the  two  types  of  structure  are  associated  it  is  argued  that  this  is 
due  to  a  lack  of  homogeneity  in  chemical  composition  and  to  temitera- 
tures  8u£Bcient  to  fuse  (lortions.  but  not  the  entire  mass.  Granular 
rocks  as  a  nile,  he  argues,  have  formed  at  lower  temperatures  than  por- 
phyriesofprecisely  the  samechemical  composition.  Granular  structure  is 
therefore  characteristic  of  rocks  formed  by  the  metamorphism  of  sedi- 
ments and  porphyritic  structure  characteristic  of  those  crystalliziug 
from  homogeneous  fluid  magmas.  These  conclusions  are  based  largely 
on  a  new  law  of  thtrmo-cheinistry  advanced  by  Mr.  Becker  in  a  previ- 
ous paper.t  In  this  same  connection  may  be  mentioued  the  researches 
of  Professor  Judd,  who,  in  a  very  iuterestin;^  and  important  paper  in 
the  Geological  Magazine  for  January,  1888,}  calls  attention,  flrst,  to  the 
great  dissimilarity  in  chemical  composition  of  rocks  classed  as  enstatite 
or  hyperstheue  ardeaite,  the  silica  percentages  in  extreme  cases  varyiug 
nearly  20  per  cent.,  and  shows  that  this  difference  is  due  mniuty  to  the 
relative  proportions  of  the  crystalline  constitneuts  to  the  glassy  base. 
Then,  treating  wholly  of  the  glassy  lavas  of  Krakatoa,  ho  shows  that 
the  obsidian,  containing  a  considerable  ))ereentage  of  volatile  matter, 
swells  up  and  fuses  at  approximately  a  white  heat,  while  the  stony 

•  Am.  Jonr.  of  Sci.,  IrtH",  xxxni,  p.  .10. 
tAiii.  Jniir.  ofKci.,  \em.  X\xi,  p.  120. 

1  Tbe  Natural  History  (if  LavoH  an  illnHtratt-il  by  the  iiiatcrials  ejected  from  Krft- 
katoft.    J.  W.  Ju<l<l.    Oeol.  Mag.,  Juiiuaiy,  IttU,  vol.  V,  p.  1. 
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lavas  and  pitch-stones  remAin  unchanged.  In  the  held  this  distinction 
is  shown  by  the  pumiceons  cooditioii  of  the  obsidian  and  massive  form 
of  the  stony  lava  and  pitch-stone.  From  these  and  the  facts  tbnt  the 
porphyritic  constituents  of  the  obsidian  occnr  in  "  glomero-porpbyritic'^ 
forms  he  argaes  that  this  obsidian  is  but  a  refused  portion  ol  the  older 
Krakatoa  lavas,  and,  after  a  discussion  of  Dr.  Guthrie's  esperimeuts 
on  the  inflnence  of  water  in  towering  the  fusion  points  of  mineral  sab- 
stances,  proceeds  to  argue  that  this  refusion  and  perhaps  the  volcanic 
eraption  of  Krakatoa  itself  was  bronght  about  through  the  admission 
of  water  in  the  mass  of  mixed  silicates  buried  at  depths  below  the  sur- 
face. Tbemassofanhydrousrockmightbeinasolid  state  at  a  compar- 
atively high  temperatare,  while  the  same  rock  rendered  hydrous  through 
the  gradnal  percolation  of  water  would  ultimately  fuse  and  give  rise  to 
all  the  phenomena  of  the  eruption.  Ab  expressed  by  Outhrie,  "tbe 
phenomena  of  fusions  is  nothing  more  than  an  extreme  case  of  liqne- 
factinn  by  fusion,"  it  being  impossible  to  tell  where  liquefaction  leaves 
ofi'  aud  fusion  begins. 

CONTACT  METAMOEPHISM. 

Several  fine  illnstrations  of  contact  metamoiphism  have  been  described 
daring  the  two  years  covered  by  this  report  and  meution  may  here  be 
made  of  a  few  of  the  more  interesting  and  important. 

Br.  0.  H.  Williams*  conclades  au  admirable  series  of  papers  on  the 
rocksof  the  "Cortland  series,"  near  Feekskill,N.Y.,  with  a  description  of 
their  contact  metamorphisms  or  phenomena  produced  by  eruptive  rocks 
on  the  adjacent  schists  and  limestones.  The  eruptive,  or  dike  rocks  in 
this  case  are  norites,  gabbros,  peridotites,  mica  or  mica-hornblende  dio- 
rites,  pyroxenites,  and  hornblendite.  Tlie  schists  are  highly  crystalline 
schistose  rocks  consisting  of  quartz  and  feldspar,  with  both  muscovite 
and  biotite  together  with  tourmaline,  magnetite,  and  zircon.  Approach- 
ing tbe  line  of  contact  the  schists  become  more  and  more  puckered  and 
contorted  and  filled  with  lens-shaped  "  eyes  "of  quartz  containing  garnets 
and  other  contact  minerals.  In  the  schists  themselves  are  developed 
Btanrolite,  silliraanite,  cyanite,  and  garnet,  tbe  amount  of  nietamorphism 
being  directly  proportional  to  the  nearness  to  the  line  of  contact.  At  con- 
tact the  schistose  structure  is  almost  completely  obliterated  snd  tbe 
rock  l>econies  hard  and  massive;  appe^rsmore  or  less  fused  with  the  mica 
diorite,  is  highly  garnetiferous,  and  consists  of  a  great  variety  of  miner- 
als, including  stanrolite,  sillimanite,  pyroxene,  green  hornbleude,  dial- 
lage,  scapolite,  and  sphene.  Briefly  expressed,  the  progressive  change, 
Hi>{>roaching  the  line  of  contact  consist  in  a  gradual  decrease  in  the 
amount  of  silica  and  the  alkalies  with  a  corresponding  increase  in  iron 
and  alumina,  this  being  accompanied  by  a  disappearance  of  the  quartz 
and  muscovite  and  the  development  of  biotite,  sillimanite,  staurolite^ 
cyanite,  aud  garnet.    In  fragments  of  the  schist  taken  up  by  the  enlp- 


■  Am.  Jour,  of  Scieuce,  October,  1S8H,  p.  ii&4. 
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tive  were  found  a  still  greater  variety  of  inetamorphic  miDeralH,  including 
Billimauite,  cyanite,  garuet,  stanrolite,  tonnnaliDe,  pleoD»st«,  tKtruudnni, 
uiargarit«,  rtpidolite,  rutile,  sphene,  ilmeuit«,  zircou,  maguetite,  augite, 
sca)M)lite,  zoisite,  aud  epidote. 

Tfae  limestones  in  the  vicinity  were  by  the  same  agencies  bleached 
aud  frequently  rendereil  inoreclosely  crystalline,  while  lime-beariug  pyr- 
oxenes aud  hornblendes,  zoi»ite,  sphene,  and  scapolite  are  developed. 
Ill  the  narrow  dikes  the  nature  of  the  erupted  rock  wa»  also  modified. 
The  irou  and  euiury  beds  along  the  sontherii  and  eastern  portions  of 
Cortland  the  area  are  regarded  as  a  result  of  this  same  metamorphic 
iietiou  upon  pre-existing  material. 

Cohen*  hiM  described  a  ca»e  of  contact  metamorphisni  iu  which  an 
ochre  yellow,  flue-grained,  aud  imperfectly  scbisto»e  sandstone,  coDsist- 
iog  essentially  of  quartz  and  minute  aolprless  mica  lamiuHs  aud  clayey 
matter  colored  by  iron  hydroxide,  has  been  cbiiuged  by  contact  with  a 
dike  of  diabase.  Approaching  the  contact  the  saudstono  becomes  green- 
ish gray  in  color  and  the  schiutosity  becomes  obliterated.  The  green 
color  is  due  to  the  development  of  a  greenish,  strongly  pleochroic  aud 
doubly  refcactiug  chloritic  mineral,  which  increases  in  quantity  as  the 
line  of  contact  is  approached.  The  stouealso  assumes  a  slightly  higher 
specific  gravity  and  the  fracture  becomes  chonooidal.  With  the  in- 
crease of  the  chloritic  mineral  there  begin  also  to  appear  small  tlecks  of 
a  browu  magnesia  mica.  The  earthy  (trUben)  material  disappears,  as 
does  also  the  small  amount  of  calcareous  matter  observed,  having  ap- 
parently gone  to  lorm  the  new  mica.  As  the  zone  of  immediate  contact 
is  approached,  the  rock  becomes  darker  till  finally  grayish  black,  aud  the 
choocoidal  fracture  more  perfectly  developed.  The  microscope  shows 
it  to  still  cousistof  the  secondary  chlorite  and  brown  mica  together 
with  the  original  constituents.  At  contact  the  stone  is  a  typical  taom- 
fels  or  lydian  stone  of  a  clear  black  color  aud  shelly  fracture,  hnt  with 
no  new  minerals  developed,  although  the  structural  arrangements  are 
somen:hat  changed.  Analyses  of  samples  in  which  the  biotite  lamtnte 
were  beginning  to  be  developed,  of  the  grayish  black  variety  with 
shelly  fracture  and  of  the  typical  hornstoue,  showed  that  the  composi- 
tion had  in  all  cases  remained  practically  unchanged,  that  the  changes 
were  not  due  to  any  addition  of  material  from  the  dike.  In  contact 
metamorphisms  <lescribed  by  Stechert  the  sandstones  and  shales  have 
have  exercised  a  very  considerable  influence  upon  the  olivine  diabases 
cutting  them.  The  material  of  the  dikes  was  found  to  be  more  a6id 
near  the  contnct  line,  due  presumably  to  the  siliceous  material  dissolved 
ti'om  the  sandstone  and  shale.  Olivine  in  quite  perfect  crystals  occurs 
near  the  contact  but  gra<lually  diminishes  in  quantity  as  one  recedes 
till  it  is  wholly  lacking  in  the  center.  This  is  accounted  for  by  Stecher 
on  the  supposition  that  the  material  of  the  dike  cooled  most  quickly  on 


*  Nenes  JaQrb.,  1U87,  B«il.-Ban<1.  t.  Heft,  p.  251. 

t  MiD.  a.  pet.  Mitlheil.,  tx.  fi.,  ii.  and  m.  Ueft,  pp.  145-^05. 
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the  edgea  and  preserved  tlie  olivine  which  had  formed  prior  to  its  injec- 
tion. Thu  iuner  jwrtioii  remaining  longer  liquid  nnd  becoming  more 
acid  from  the  dissolved  silica  of  the  whulen,  rediasolved  the  olivines. 

Barrois*  h»8  shown  from  n  sttidy  of  the  contact  phenomena  of  the 
granites  of  Morbihan  that  two  forms  of  niet'Hinorpbism  occur,  both  stnict- 
nnil,  the  one  due  to  rapid  cooling  and  tlio  second  to  mechunicul  agen- 
cies. In  the  first  there  is  a  transition  from  even  granular  to  porphyritic 
oraplitio  forms.  lu  the  second  a  schistose  form  is  produced  only  at  the 
I>erip1iery  of  the  mass  and  duo  wholly  to  jiowerful  mechanical  agencies. 

Greimt  has  described  in  great  detail  an  occurrence  of  contiict  phe- 
uomcna  between  the  olivine  diabase  near  \^ilburg,  in  II esse- Nassau, 
and  the  adjacent  schists.  Here  the  diabases  remain  practically  un- 
changed, but  that  they  are  of  tiuer  texture  at  the  contact,  while  the 
schists,  composed  originally  of  quartz,  white  mica,  and  Iieraatite  with 
lenticular  beds  of  calcite,  are  converted  into  a  comimctrock  with  an  iso- 
tropic grouudmassiu  which  are  quartz,  andalusite,  spinel,  and  achloritio 
mineral.  The  change  has  taken  place  with  a  very  decided  increase  in 
the  amount  of  soda  and  iron,  supplied  apparently  by  the  diabase. 

Biidemannt  has  described  an  interesting  case  of  contact^  metamor- 
pbisui  in  phyllites  and  clay  slates  at  Beuth,  near  Gefrees,  Bavaria.  The 
erupted  rock  is  a  biotite  granite  and  in  ttsidf  has  suffered  no  other  than 
strnctural  modificationB  and  aslightincreasein  the  pro|K)rtionaI  amount 
of  biotite.  At  contact  bofh  phyllites  and  slates  are  convertetl  into  a 
bard,compact,  blue- black  borufelscoDsistingof  a  crystalline- granular  ag- 
gregate of  quartz,  deep  reddish  brown  mica  (biotile),  a  little  muscovite, 
and  andalusite.  This  zone,  some  130  pai^s  in  width,  is  succeeded  by  a 
second  some  3S0  paces  in  width  of  andalusite  mica  schist  aud  this  by  a 
spotted  mic)t8cbist(KnDteu-Schiefer)  some  500  paces  wide.  Lastly  the 
least  altered  rock,  the  chiastolite  schist  zone,  some  400  paces  wide,  de- 
rived from  the  clay  slates,  or  a  biotite  rock  (Garben-Schiefer)  from  the 
phyllite.  Itis  noticeable  that  in  all  these  cases  the  chemical  composition 
ofthe  altered  rooks  is  the  same  as  that  of  the  unaltered  beds  from  which 
they  are  derived,  no  new  material  having  been  supplied  by  the  erupted 
mass,  though  Riidemann  would  account  for  the  formation  ofthe  hornfels 
by  the  action  of  the  heated  waters  nocompanying  the  eruption  upon  the 
materials  ofthe  slates  and  phyllites.  The  lino  of  contact  between  the 
granite  and  hornfels,  it  should  be  noted,  is  io  all  cases  perfectly  sharp 
and  distinct.  The  entire  width  of  the  metamorphosed  zone  was  in  the 
case  of  the  phyllites  some  1,700  paces,  and  in  that  of  the  clay  slates 
some  1,400. 

DTNAMIC  UETd.M0BPHI8M. 

Oar  knowledge  on  the  subject  of  dynamic  metamorphism  has  likewise 
been  very  materially  increased.    The  question  of  the  origin  of  the  foli- 

•  Add.  <le  In  So<^.  G4ol.  <\n  Nord,  Novtmbor,  ltW7. 

t  NeiieB  Jahrb.,  1888  1.  B..  1.  Hpft. 

t  Keaea  Jahrb.,  v,  Beil.-Band,  p.  643.  ^ 
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at«<l  structure  in  gneisses  and  schists,  together  vith  its  relatiou  to  the 
origiiinl  bedded  structure,  where  such  existed,  has  received  h  good  share 
of  atteiitioD,  particularly  from  British  petrographers,  and  some  very 
interestiugand  instructive  results  have  beeu  obtaiued.  That »  massive 
eruptive  rock  of  the  composition  of  gabbro  may  through  dynamic  agen- 
cies undergo  structural  changes,  including  a  paramorphism  of  its  py- 
roxfuic  constilncnt,  and  give  rise  to  schistose  dioritic  forms,  was  first 
conclusively  shown  in  America  by  the  researches  of  Williams'  on  the 
gabbros  in  the  vicinity  of  Baltimore,  Maryland,  and  for  several  years 
there  has  been  a  growing  feeling  among  petrologists  that  the  schistose 
Btruclnre  in  many  of  the«o-calIed  metaraorphio  rocks  (meaning  meta- 
morphosed sedimentary  depoKits)  was  not  due  to  or  in  any  way  con- 
nected with  an  original  bedding,  but  that  these  rocks  were  in  reality  of 
ernptive  origin.  That  this  is  to  a  certain  extent  a  correct  supposition 
may  now  be  considered  as  settled  beyond  dispute  so  far  as  it  is  applied 
to  certain  limited  areas.  How  geueral  this  mode  of  origin  may  have 
been  and  how  farit  is  applicable  to  the  gi'eat  group  of  distinctly  banded 
Archmau  schists  and  gneisses  is  as  yet  largely  conjectural,  and  few 
would  care  to  claim  it  as  universal.  That  such  structures  are  in  any 
way  indicative  of  bedding  and  consequent  sedimentary  origin  has  been 
vigorously  combated  by  Lawson.t  who  Unds  similar  structures  in  rocks 
of  undoubted  eruptive  origin  in  the  Rainy  Lake  region  of  Canada. 
Lawsoo,  however,  regards  the  structure  as  due  to  pressure  supplied 
not  by  orographic  movements  but  by  expansion  in  the  erupted  mass 
itself  during  the  process  of  consolidation,  a  view  which  is  somewhat  at 
variauce  with  that  held  by  other  investigators.  Teallf  has  shown  that 
the  banded  rocks  of  the  Lizard  district  include  granite,  diorite,  and 
gabbro;  are,in  short,  rocks  ofigneous  origin,  and  their  banded  strnotare 
dne  to  the  deformation  to  which  the  original  rock  masses  have  beeu 
snbjected.  Bonney,§  too,  has  given  it  as  his  o]>inion  that  the  foliated 
glaucophaoe  schist  of  the  Isle  de  Qrolx  is  an  eruptive  altered  by  pres- 
sure. His  conclusions  from  a  study  of  this  rock,  together  with  the 
gneissesof  the  district  around  Quimperl6  and  the  gneisses,  grauites,aiid 
amphibolites  of  the  Roscoff  and  Morlaix  districts,  were  to  the  effect 
that  while  both  igneous  and  stratified  rocks  have  undergone  a  certain 
amount  of  presanro  metamorphism,  the  igneous  rocks  being  converted 
into  gneisses  and  schists,  yet  many  of  them  evidently  possessed  a  true 
foliation  prior  to  the  earth  movements.  Callaway  ||  has  likewise  con- 
tended in  favor  of  the  igneous  origin  of  many  of  the  gneisses  and  schist- 
ose rocks  of  the  Mnlvern  Hills;  proof  to  this  effect  being  afforded  by 

■  Bull.  U.  S,  Geol.  Survey,  No.  2H,  1B»6. 

t  Gueisnic  Foliation  and  Scbistnse  Cli>avaRe  in  Dikes,  Proc.  Cfto,  lost,  of  Toronto, 
1886,  p.  I  If. 
t  Oeol.  Hftg.,  Novomber,  18ST,  i>.  484. 
i  Qiior.  Joar.  Geo).  Sci.,  Angust,  ItiW,  Vol.  xuii,  p.  301. 
I  Ibid.,  1887,  p.  517. 
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the  in  teiiHe  contortion  of  included  granitic  veins  and  by  other  mecbaoJcal 
effe<itB  recognized  in  the  rocks  when  stu<)ied  by  the  mioroscMipe.  Messrs. 
Fox  Hud  Teali*  bave  in  like  inaQner  accounted  fur  the  local  develop- 
ment of  aotinolite  schists  out  of  the  intrnsive  greenstones  on  some  of 
the  ontlying  islands  of  tbe  Lizard. 

fiut  some  of  the  most  remarkable  resnlta  of  dynamic  metamorphism 
are  tbose  described  by  members  of  the  Scottish  Geological  Sarveyf  as 
occurring  in  tbe  northwest  highlands  of  thatconntry.  In  the  Archseau 
areas  of  this  retooii  it  is  shown  (i)  that  a  great  series  of  igneous  rocks, 
including  gabbros,  peridotites,  paljeuiiicrites,  and  qaartz  diorites,  in 
which  pegmatite  and  segregation  veins  had  formed,  have,  owing  to  me- 
chanical movements,  deve1oi>ed  a  foliated  strnctare  and  become  con- 
verted iuto  gneisses ;  (ii)  that  basic  dikes  iuject«d  into  these  rocks  sub- 
sequent to  their  foiiation  have  been  by  similar  movements  convertftd — 
(1)  the  dolerites  into  diorites  and  burnblende  schists,  (2)  the  peridotites 
into  talcose  schists,  (3)  the  microcliue  mica  rocks  into  mica  schists,  and 
(4)  the  granites  into  granitoid  gneisses,  these  gneisses  being  still  further 
foliated  by  subsequent  movements.  This  change  in  the  dike  rocks  is 
in  part  molecular  and  in  part  chemical.  The  molecular  change  of  aug- 
.  it«  into  hornblende  has  afforded  the  traositioa  of  diabase  into  diorite. 
Where  lines  of  movement  coincide  with  the  margins  of  one  of  the  doler- 
ite  dikes  it  has  nsually  happened  that  portions  of  the  onter  part,  it  may 
be  but  a  few  inches  or  feet,  are  converted  iuto  a  hornblende  schist,  and 
a  further  stage  of  change  is  met  when  a  broad  dike  is  traversed  by  sev- 
eral liues  of  shearing,  in  which  case  lenticalar  or  eye  shaped  massesof 
diorite  are  formed,  around  which  curve  in  wavy  lines  beautiful  bands 
of  borubtende  schist.  In  the  final  stages  the  eyes  disappear,  and  the 
whole  of  the  original  dike  is  converted  iuto  a  zone  of  hornblende  schist 
"consisting  mainly  of  liorublende  and  secondary  feldspar,  with  a  smalt 
qaautity  of  mica.  This  alteration  has  been  attended  with  the  formation 
of  segregations  of  vitreous  quartz,  aud  in  tbe  extreme  cases  by  a  com- 
plete reconstruction  of  the  atljacent  gneisses.  The  latter  alteration  in- 
cludes a  production  of  secondary  foliations  and  a  more  or  less  complete 
reconstruction  of  tbe  rock,  tbe  opalesceii  t  quartz  granites  baring  become 
elongated  and  also  clear  and  vitreous ;  black  mica  having  been  devel- 
oped out  of  the  origiuul  hornblende,  a  white  mica  out  of  tbe  original 
feldspar,  and  a  recrystallization  of  hornblende  in  the  form  of  actinolite 
needles  having  taken  place,  together  with  a  beautiful  development  of 
secondary  feldspars. 

Igneous  rocks  intrusive  in  Cambrian  and  Silurian  strata  aredeseribed 
as  haviug  likewise  undergone  metamorphism,  in  one  case  a  porphyritic 
felsite  being  converted  into  a  fine-grained  schist,  qimrtzite  iuto  soft 
sericite  schist,  fine-grained  diorites  in  limestones  being  repretteuted  by 
green  liornbleDde  »nd  chlorite  schists.     Pegmatite  is  described  as  de- 


•  Qiior,  Jour,  Geo),  8oc.,  May,  leW,  xuv,  p. ; 
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veloped  in  baDdssometiniM  100  yards  across  outof  an  eiuplive  igneoos 
mass  during  the  process  of  its  conversioD  into  micaceous  gneiss. 

B.  Ixttti*  claims  to  bare  traced  the  white  aod  veined  saccharoidal 
marbles  of  Carrara  and  the  adjacent  ApeoDines  back  into  their  an- 
cbanged  forms  containiug  fotwils  characteristic  of  the  Upper  Trias  and 
Mnscbelfcalk.  This  metamorphism  is  ascribed  wholly  to  the  orograpbic 
movements  accompanying  the  aplifting  of  the  moantain  range.  The 
same  agencies  transformed  the  ai^lo-siliceous  beds  into  mica-chloritic, 
ottrelitic  or  other  crystalline  schists  comparable  with  those  of  Arobvao 
age. 

BnSCELLANY. 

The  stad}'  of  the  interesting  group  of  Peridotites  assamed  an  almost 
sensational  aspect  early  in  1887  throngh  the  tuinouDcemeDt  by  the  late 
H.  Carviti  Lewis  t  to  the  effect  that  the  diamond-bearing  rock  of  the 
Kimberly,  Sonth  Africa,  mines  was  a  peridotite  containing  namerons 
fragments  of  a  highly  carbonaceous  shale,  and  that  the  diamonds  were 
doabtlesB  secondary  crystallization  products  dae  to  the  action  of  the 
molten  rock  upon  tbe  amorphous  carbon  contained  by  them.  Id  view 
of  the  fact  that  Hr.  J.  S.  Dillert  had  but  recently  described  a  some- 
what similar  peridotite  cutting  carbonaceous  shales  in  Elliott  CooDtj, 
Kentucky,  the  saggestion  offered  by  Mr,  Lewis's  paper  seemed  of  suffi- 
cient promise  to  warrant  the  sending  of  Messrs.  DiUer  and  Enuz  once 
more  (o  tbe  latter  locality  in  tbe  hopes  of  finding  confirmatory  results. 

The  fact  that  no  diamonds  were  here  foaud  is  ascribed  to  the  paucity 
of  the  shale  in  carbonaceous  matter,  Mr.  Whitfield's  analyses  aliowiug 
but  0.6S1  per  cent,  of  this  material  against  37.521  per  cent,  in  the  shale 
of  Kimberly.  § 

Close  npon  the  heels  of  this  discovery  comes  tbe  announcement  of 
the  discovery  by  Professors  Latsobinof  and  Jerofeief  of  diamonds  in  a 
meteoric  stone  found  at  Krasnosbbodsk,  government  of  Penza,  Kussia. 

If  more  proof  were  needed  that  serpentine  never  occors  as  an  original 
deposit,  but  is  always  a  product  of  the  alteration  of  other  minerals,  this 
has  been  abondantly  furnished  in  two  nttber  striking  inatanct'S  in  this 
country.  A  heavy  dark  dull  green  scrpentiuous  rock  occurring  in  the 
Onondaga  salt  group  at  Syracuse,  New  York,  aud  which  had  been  in- 
vestigated by  Dr.  Hunt  !|  and  pronounced  by  him  as  au  undoubted 
aqueous  deposit,  as  typically  illustrative  and  confirmatory  of  liia  theory 

'  Boll.  Soc.  G6ol.  <le  France,  IH-^.  3rd,  16th,  p.  4U6. 

\  Oeol.  Mag.,  Jaoaary,  l-^T,  p.  23. 

!  Bull.  U.  8.  Geol.  Survey,  No.  38,  ies7. 

i  Science,  l^WT,  p.  140.  It  slinulil  ti«  noted  that  R.  Cohen,  wi  long  ago  an  l»H  (Proo. 
Man.  Lit.  and  Philun.  Soc,  October  T,  IH-^,  p.  5),  propoSed  the  igueous  theory  for 
tbe  origin  of  diamonds,  while  Maskelyne  Ktill  earlier  anDoiiuced  that  the  diaamnda 
of  both  Kiiuberly  and  Borneo  occurred  in  altered  peridotic  rocks.  (Danbree,  Add. 
des  MincH,  1976,  ix,  |>.  VM.} 

I  Am.  Joar.  Sci.,  xxvi,  p.  363 ;  also  Mio.  Physiology  and  PhyHiograph;,  p.  447. 
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of  tbe  purely  ciiemival  origia  of  the  miueral,  has  l>een  iuvestigated  by 
Dr.  George  H.  WilliaiDH  uud  proveu  beyoud  doubt  to  be  an  altered 
peridolite,  and  eruptive.  The  second  and  ex^ually  Htriking  case  of  tbe 
secoudary  origin  of  tbe  mineral  baa  been  furulsbed  by  tlio  preseut 
writer,*  who  investigatetl  tbe  well-known  serpeutiue  locality,  Moutville, 
Sew  Jentey.  Tbe  stoue  occum  here  associated  with  a  coaraely  cr>-8tal- 
lised  dolomite  in  »aoli  a  way  as  to  at  once  declare  an  origin  from  some 
other  source  than  from  an  igneous  rock.  The  mineral  proved  here  to 
be  also  metasomatic,  "  a  pro).lnct  of  indefinite  substitution  and  replace- 
ment," after  a  nonalumiDons  pyroxene  near  diojiside  in  composition. 
The  occurrence  in  so  strikingly  like  thatof  tbe  serpenlineii  associated 
wilh  calcareous  rocks,  as  described  by  Br.  Hunt,  and  also  the  serpen- 
tine of  the  well-known  eozoon,  as  to  render  it  almost  a  foregone  conclo- 
sion  that  in  all  these  cases  tbe  serpcntiiionii  material  ia  of  similar  origio. 

The  number  of  miueral  speciea  recognized  as  ocoarriug  either  as  acci- 
dental or  essential  coustitnents  in  rock  masses  is  naturally  found  to 
ucrease  as  the  rocks  are  studied  in  greater  detail  and  as  metbods  aud 
Instruments  are  brought  to  greater  perfection.  Professor  Boseubusch, 
in  his  Hulfstabelleu  zur  Mikroskopiscben  Mineralbestimmuug,  gives 
upwards  of  one  hundred  and  seventy  varieties,  of  which  the  optical  and 
micro-chemical  properties  are  sufficiently  well  knowu  for  tbeir  determina- 
tion in  tbe  thin  section.  Among  Che  more  intereatiog  occurrences  of 
the  rarer  or  little  noticed  of  these  may  bo  mentioned  the  following: 

The  rare  manganese  epidote  or  piedmontite  baa  been  dcwribed  by 
Prof.  Bnnd.jiro  Kotot  as  a  characteristic  constituent  of  certain  schists 
of  unexpectedly  wide  distribution  in  the  Archuian  system  of  Japan. 
The  typical  piedmontite  schist  is  dcacribed  as  consistiug  essentially 
of  piedmontite  associated  with  flue  quiirtz  graius  and  with  accessory 
muacovitc,  greenish -ye!  low  garnet,  rutile,  feldspar  (probably  orthoclase), 
blood-red  iron  glance,  and  also  opaque  crystala  of  the  same  mineral. 
The  glaucophane  rocks  also  carry  it  to  some  eitent.  Tbe  same  miuera) 
has  also  been  noted  by  Professor  Haworth  as  occurring  spariugly  iuthe 
quartz  [wrphyriea  of  soatbweatern  Missouri  in  the  United  States.  The 
allied  mineral  allanite,  first  noted  as  a  common  conatituent  of  many 
grauitea  by  Messrs.  Gross  and  Iddiogs,  has  been  observed  by  Gross} 
as  a  coustitueut  of  the  quartz  i>orpbyries  of  the  Leadville  region,  aud 
has  also  been  described  by  W.  H.  Hobba  §  in  the  form  of  parallel  iuter- 
growtb  withepidote,  as  a  characteristic  constituentofagraniteiMjrphyry 
from  nchester,  Maryland.  Graefi'  ||  has  noted  the  presence  of  laaveaitu 
ill  the  elieolite  syenites  of  Brazil.    Cohen  H  calls  atteution  to  the  fact 

•  Proc.  U.  S.  Nat.  Mub.,  1888,  p.  105. 
I  <juar.  Jour.  Geul.  Sue.,  Augast,  1H87,  No.  ITI.  p.  474. 
t  Geo],  aud  MiniDg  Imliiatry  at  Lendvilla,  Colurado,  p.  339. 
i  Jobns  Hopkins  Univ.  Circular,  April,  1U88. 
I  Neatw  JahrU.,  ISriT,  I  B.,  2  Hef^.,  p.  it»l. 
H  Neiies.  Juhrb.,  1887,  11  B.,  i>.  17ii. 
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that  Andalusito,  a  miueral  cousiilcred  as  oormally  a  product  or  con- 
tact metamorphiuia  id  the  oryslalliiic  schisLs,  is  in  inicroacopic  forois 
a  by  no  lueanti  rare  ooustttnont  of  th»  true  grauiU;^.  Wiltiaus*  de- 
scribes for  the  first  time  in  this  country  the  preiieuce  of  pleuuast  (her- 
cyiiitej  as  occurring  in  the  norites  of  tbe  Iludttou  Biver  region,  New 
York,  and  also  perowskite  as  a  microscopic  cooslitnent  of  the  altered 
{leridotite  at  Syracuse,  in  tlie  ttaine  State.  A  more  interesting  discov- 
ery than  any  of  tbe  above  is  that  of  the  occurrence  of  leacito,  hitherto 
found  ouly  in  recent  luras,  in  some  paleozoic  eruptions  of  Brazil,  as  au- 
DOunced  by  Derby.t  Schmidt  has  noted  for  the  first  time  the  altera- 
tion o(  olivine  in  a  melaphyr  from  the  Swiss  Alps  into  a  bastite-like 
Bnbstance.  Williams  (  has  noted  the  occurrence  of  ratile  secondary 
after  ilmenite  in  a  decomposed  diabase  from  the  BigQninnesec  Falls 
of  the  Menominee  Eiver,  Wiscousin.  Tiiat,  however,  these  are  in  fact 
alteration  products  Cathreiu  denies.§  This  last-named  authority  has 
also  describe^l  ||  an  interesting  case  of  the  occurrence  of  plagioclase 
pseudomorphous  after  garnets  in  a  garnet  amphibolite  from  tbe  Swiss 
Al]>8.  The  mineral  cordicrtte,  as  an  essential  constituent  of  rock 
miisses,  has  for  the  first  time  in  America  been  observed  liy  IIovey5I  in 
a  gneiSM  occurring  near  Gnilford,  Oonnecticut. 

The  secondary  enlargement  of  the  mineral  particles  of  fragmeutal 
rocks  OS  described  byTornebohm,8orby,  Irving,  and  Viin  Hise,  has  be- 
come a  matter  of  almost  daily  observation.  Such  growths  are  not, 
however,  confined  to  clastic  rocks.  Becke  has  described  a  case  of  sec- 
ondary enlargements  of  tbe  hornblende  in  massive  eruptive  rocks,  and 
Van  Hise  "•  has  described  a  like  secondary  growth  of  hornblende  upon 
both  hornblende  and  augites  in  certain  Wisconsin  diabases.  Lastly, 
the  present  writer  baa  described  tt  a  case  of  the  secondary  enlargement 
of  aagites  by  fresh  deposition  of  angitic  material  in  a  peridotite  from 
Little  Deer  Isle,  on  the  coast  of  Maine. 

NECROLOGY. 

Tlie  science  has  suffei-ed  greatly  through  the  deaths  of  Dr.  Max 
Schuster,  of  the  University  of  Vienna;  of  Prof.  R.  D.  Irviug,  U.  S. 
Geological  Survey,  Madison,  Wisconsin ;  of  Prof.  H.  Carvill  Lewis, 
Philadelphia,  Pennsylvania.,  and  Dr.  Tbcodor  Kjernlf,  of  Ohristiauia, 
Norway. 

■Neiiea  Jnbrb.,  Irt67,  il  B,,  |>.  9C7, 

IQuur.  Joor.  Geul.  Soc,  ItJbT,  Vol.  xliii,  No.  171. 

t  Nciiva  Jahrb.,  1H87,  ii  B..  ]>.  tlGS. 

i  Ibid.,  1888,  II  B.,  3  Heft,  p.  151. 

n  Ibid..  iBflT,  1  B.,  a  H.,  p.  HT. 
f  Aw.  Jour.  Sei.,  July,  188H,  p.  57. 
"  Ibid..  May.  1887,  p.  385. 
if  Ibid.,  June,  1888,  p.  4'^;  also  Proo.  U.  8.  Xst.  Mas.,  18i^,  p.  191. 
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BIBLIOGRAPHY  OP  LITHOLOOY,  1987. 1888. 
I.— Spkcial  Tkeatisrs.     BooKii. 

Dana,  J.  D.     Hannal  or  Hineralog;  and  Lithology.    4tb  «d.     518  pp.     8vo,     Wile; 

A.  Co. 
iDDINflS,  JoSRPH  P.     HicroanopitiBl  Phyaiograpby  at  tUe  rock-inakjiiK  niiueimls  sad 

ftid  to  iho  microscopical   study  of  rocks.    H.  Bosnobusch.    TraDslBtod  sod 

abridged  for  uae  in  scbools  and  colleges,     pp.  333.     8vo.     Tweoty-six  plates  uf 

pb  otomicrogTApbi. 
Hawkr,  W.    Primer  of  Uioro  Petrology,     Londoo,  Office  of  Life-Lore.     1888. 
HiCHKL-L^vr,  A-,  and  A.  Lacroix.    Les  Hin4raux  dea  Rocbes.    Paris.    Librairie 

Polytechnique.     Bandry  &.  Co.     1888. 
ROTLEY,  Prank.     Rook-forming  niioerals.     Thomas  Thurby.     l^ondon,  1888.    8vo. 

pp.  25:1. 
ROSENBIISCH,  H.    Hikroskoplscbo  Physiographie  der  maasigoQ  Oesteine.     Ktottgart, 

1887.    677  pp.  and  6  plates  showing  raicro-stnictures. 
HQIfstsbelleD  Ear  inikroskopJicheD  mineralbestimninDg  in  Geeleineu.     Stntt^ 

gart,  1888. 

II.— Current  Litbraturk. 

Beckrr,  Okokgk  p.     The  Waaboe  Rouks.     Bnli.  Cai.  Acad.  $ci.,Nu.  6,  January,  1^7, 
vol.  II,  pp.  93-lSO. 

The  Texture  of  Massive  Rocks.     Am.  Jour.  Sci.,  1887,  vol.  xxxiit,  p.  50, 

UlLLKK,  J.  S.    Tb»  latest  volc»nic  ernptioo  in  northern  California,  and  iu  pecaliar 
lava.    Am.  Jour.  Sol.,  1887,  vol.  xxxjtl,  p.  45. 
Tbe  rook  de8oriI>ed  is  a  basalt,  carrying  primary  qaartzes. 

I9DIN06,  J.  P.    Tbe  natnre  and  origin  of  LythopbyBu,  aud  tbe  luniinatiou  of  acid 
liivas.     Am.  Jour.  Sci.,  1887,  vol.  xxxiil,  p.  36. 

Olwidiau  Cliff.  Yullowstone  National  Park.    7th  Ann.  Rop.  U.  S.  Gool.  Survey, 

J,  W.  Powell  in  charge,  pp.  849-2%.    Ten  ftill-page  plates,  abowiug  macro  and 
maoro-Btructurea  aud  fonr  flgnrns  in  text.    Qov't  Printing  Office,  1888. 

A  very  important  paper,  dealing  with  tbe  cbenical  coroposition  and  structure 
of  obsidians,  mainly  o(  the  Yellowstone  Park.  There  is  shown  to  bo  iu  these 
obsidians  a  gradual  passage  from  pnmiceous  to  litbodal  and  porphyritic,  rhyo- 
li  tic,  and  on«Q  more  or  less  sphernlitic  forms.  Tbe  obsiilion  cliff  flow  is  espociailly 
remarkable  for  its  extent  and  thickness,  being  eijualed  only  by  certain  Mexican 
)  fur  aa  known,  it  is  the  only  occnrmice  iu  which  acoUiniuar 
e  is  developed.  Tbe  absolnte  freshness  of  the  rock,  and  absence  of  sec- 
ondary alteration  products,  affords  excellent  opportunity  for  the  study  of  the 
phenomena  of  crystallization.  The  results  obtained  have  been  in  part  alluded  to 
in  Mr.  Iddings's  paper  on  tlio  origin  of  litliopbyc'o,  ttc.,  already  noted. 

On  the  origin  of  Primary  Quarts!  in  Basalt.    Am.  Jour.  Sci.,  September,  1886, 

vol.  XXXVI,  pp.  yo8-2ai. 

Jux>t>,  Jons  W,     Tbe  Natural  History  of  Lavas  as  illustrated  by  the  material  eJeo(«d 
from  KrakaU>a.     Gcol.  Hag.,  January,  1888,  p.  1. 

Lauokio,  A.     Ueher  die  Natnr  der  Olasbasis  sowie  dor  Kryntallisationsvorgange  im 
eriiptiven  Magma.     Min.  und  pot.  Mittheilnngen,  viii.     Band,  vi.     Hoft,  p.  431. 

Williams.  Ouoruk  H.     Holocrystallinn  granitic  strnctnro  in  eruptive  rocks  of  Ter- 
tiary age.    Am.  Jour.  Sci..  1887,  vol.xxxill,  3<1,  p.  315. 
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(k)  COXTACT  MKTAMOKrHISM, 

Cbkui,  G.    Die  DUbaa-ContactoietauMtrpbote  m  Weilborg  m.  d.  LiahD,  pp.  t-3t.     One 

plate.    Neite*Jalu'b.,l!MS.  1.    Bud,  Ut  Heft. 
Habkxk,  Altbkd.    WoodwAntiui  Mnseam.    Note*  on  ntnie  AdkIomij  Djkes.     Qeol. 

Uag.,  Seplember,  lOfT,  p.  409. 
Deacribea  Ifae  rocks   as    Aiixi(«-Miile«ttc«,  and  Dolprite*.    A  dike  of  the  latter 

rock  at  Pl^Neirydd  is  deacribed  aa  baviag  at  ooDtact  converted  a  bed  of  oaU 

careou«  shale  into  ''a  kind  oriydianite,  coataining  calcite  and  clusten  of  garnet 

anil  analcime  crjtals.'' 
RicRARIM,  Gaby  F.    Litbolt^cal  nore  on  Contact  PbeDOinena  ia  Soath  CaroUna. 

Bnll.  Deuiaon  UniversJI]-,  Parts  I  and  tl,  toI.  iv,  ItMH,  pp.  5-10. 
Stecukk,  Ersst.      ContactenKbeinungen  an    acfaottischen  Oliviudiabaaen.     Hin. 

n.  pel.  Uittbeiliuigen,  IX,  Band,  ii  n.  lit  Hefl,  pp.  I4.v-'i0^     One  plale  showing 


WltXiAMS,  Georgb  H.  The  contact  metamorpbisai  produced  in  the  acljoining  Hica- 
•chisbi  and  Limestones  by  the  Massive  Rocks  of  the  "Cortlandt  Series"  near 
Peekskill,  Neir  York.  Am.  Jear.  Sci.,  October,  lt««,  vol.  sxxvi,  pp.  239-^X9. 
Uue  plate  ehawing  micro-stmctnres. 

(e)  KBaiO.tAL  MKTAHOBPHlaH.' 

BaRroIS,  C.  Modifications  et  Transformations  dea  Oranuliles  du  Uorhiban,  Lille, 
IRnT.    Annales  Soc.  G6i>l.  dn  Nord,  xv,  l8riT. 

BoNXBT.  1'.  G.  Notes  ou  the  stroctoies  and  relations  of  some  of  the  older  mcka  of 
Brittany.    Quar.  Jour.  Geol.  Soc.,  August.  IHUT,  vot.XLiii,  No.  171,  p.  301. 

I>i«Rnases  the  strnctorea  of  the  crystalline  shists  and  their  prohable  origin  ; 
their  a>^  to  what  extent  crystalline  and  seilinientary  rocks  are  aRected  by  intru- 
sive masses  and  the  resemblance  of  such  secondary  Ntructures  to  gneissea  and 
scUeta  coiunionly  regarded  as  ofArchieuu  age.  Tlie  rocks  citrry,  beeides  glauco- 
phaoe,  abundant  garnets,  epidote,  grreu  hornblende,  white  mica,  qnartz,  sphene, 
rutile,  and  liemntite.  They  are  commonly  wbistoee  in  structure  and  occasionally 
baniled,  the  banding  being  proiluced  by  a  predominance  of  epidote  or  sometimes 
gUuciphane.  The  rocks  are  sometimes  evCraordinarily  rich  ia  glaucophane, 
though  the  individual  crystals  lire  nut  generally  large.  The  wtiter  agrees  with 
Dr.  Barruis,  that  the  crystallization  of  the  mineral  has  taken  place  since  the  folia- 
tion of  the  rocks,  as  they  show  no  signs  of  strain  or  fracture.  The  garnets,  on  the 
other  hand,  existed  prior  to  the  foliation,  as  witnessed  by  theirshattereil  condition. 
The  rock  appears  intemtratificd  with  the  adjacent  schists;  but,  nevertheless,  Pro- 
fessor Boiiney  in  inclined  to  regard  it  as  an  ernptive,  altered  by  pressure.  He  has 
further  described  the  gneiiuva  of  the  district  aronud  Quimperlri  with  especial  ref- 
erence to  their  original  and  secondary  structures,  and  the  gneisses,  granites,  and 
amphibolilesof  the  Roscoff  audMorlaix  district.  His  conclnsiouB  are  that  while 
both  ignroiiB  and  stratified  rocks  have  undergone  a  curtain  amonnt  of  pressure 
raetamorpliiitm,  tbe  igneous  riiclis  beiug  converted  into  gneisses  and  schists,  yet 
many  of  the  Brittauy  gueisses  and  schista  were  evidently  true  foliated  rocks 
auterior  to  tbe  earth  movements.  Contact  metamorptiism  produced  by  igneniis 
rocks  on  the  Paleozoic  sediments  does  not  jirodnco  rocks  which  resemble  tht>  pre- 
sumable Archieau  gneisses  and  schists. 

OnsomeresulIaofPreesDreandof  tbe  Intrnsion  of  Granite  in  Stratified  Palieo- 

zoic  Rocks  near  Morlaii,  in  Brittany.     Quar.  Jour.  Geol.  Soc,  No.  173,  February, 
IScW.  vol.  xuv,  p.  11. 


'Here  urn  alio,  for  conveuteuce'  sake,  iaoloded  all  papers  bearing  on  the  subject  of 
the  origin  of  the  goisses  and  cr 
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Callaway,  C.  A  preliminary  inqnlr;  inU  the  0«nMin  or  tbe  Crystalline  ScbJtta  of 
tbe  Malvern  HilU.  Qiiu.  Jonr.  Oeol.  Soc.No.  171,  Aiignat,  ISM,  vol.  xuii.p. 
525. 

On  Parallel  SIrnctnre  in  rocks  an  indicating  n  sodinientary  origin.     Qeol. 

Mag.,  July,  18d7,  p.  ail. 

On  tb<t  allegeil  cooversiou  of  crystalllue  scbistH  iuto  igneona  rockx  in  Conoty 

Oaltray.    Qnar.  Jour.  Geoi.  Soo.,  No.  171,  Augiist,  19H8,  vol.  XLiii,  p.  517, 

Caut«niln  tbat  tbe  aucient  gncisHea  or  Oat ir ay  (Inland)  diiplay  evidence  of 
baving  been  formed  id  part  fmin  mixtnrea  of  diorite  and  granite,  similar  to  tbe 
more  moileru  "  diglonierates." 

The  above-quoted  aiitbor  baa  alau  contended  (Hame  Jonrnal,  p.  53G>  that  many  of 
tbe  gneissic  and  ecbistoee  rockn  of  tbe  Malvern  Hills  are  formed  ont  of  igneous 
materials  and  one  their  foliated  etrncture  to  regional  pressure,  us  proven  by  tbe 
intense  contortion  of  granitic  veins  and  by  the  mecbanichl  effects  recognized  in 
tbe  rocks  under  tbe  inicroscope. 

Danzig,  E,  Ueber  die  omptive  Natnr  gdrisser  Gneisae  soivie  des  Oranitlitee  im 
Hacbsischon  Mittelgebirgo.     Kiel,  188H.     Inaug.-Dis. 

Fox,  Howard.  On  the  Qneinaio  Rocks  otf  tbe  Lizard,  with  notes  on  tbe  specimens  by 
J.  J.  H.  Teall.    Qnar.  Jour.  Oeol.  Soo.,  No.  174,  May,  1S86,  vol.  xuv,  p.  309. 

Geikib,  A.  Report  on  the  recent  works  of  tlie  Geological  Survey  in  tbe  Northwest 
Higblands  of  Scotland,  based  on  the  iiold  notes  and  maps  of  Messrs.  B.  N.  Peach, 
J.  Home,  W.  Giinn,  C.  T.  Clongh,  L.  Hinxmun,  and  H.  M.  Caddell.  Qnar.  Jonr. 
Geol.  Soo.,  No.  IT."),  August,  IfiwH,  vol.  XUV,  p.  378. 

Hunt,  T.  Stkrky.    On  crystalline  schists.     Natnre,  Septemlier  -17,  im*,  p.  519. 

Lb  Vrrrirr,  M.  Structure  des  gneiss.  Note  de  M.  Le  Verrier,  pr^suntM  i,  M. 
Foiiqne.    Comptes  Gendus,  October  29,  l^S,  p.  669. 

LoTTI,  B.  Snr  los  rocbes  nii^tamorphos^os  pendant  les  ftges  Tertiaires  dnus  I'ltalie 
contrale.     Bull.  Soc.  G6ol.  <1e  Franco,  ItiUS,  M  series,  vol.  xvi,  p.  406,  No.  6. 

LottT,  Cil.  On  the  constitution  and  structure  of  the  crystalline  scbists  of  the  Western 
Alps.  (AbstrActofProfessorLory'sortginalpaper,  by  Dr.  F.  K.  Hatch.)  Nature, 
September  20,  1*^,  p.  Oi*. 

Mabk,  J.  E.  OnHomeofTecIs  of  pressure  «u  the  Devonian  sedim'eDtary  rocks  of  North 
Devon.     Oeol.  Mag.,  May,  IrtHfr",  p.  218. 

HcMAlIO^',  C.  A.  Note  on  tbe  foliation  of  tbe  Lizard  Gabbro.  Geol.  Mag.,  febmary, 
\m7,  p.  74. 

The  GnelsBOse  Granite  of  the  Himalayas.     Geol.  Mag.,  May,  16H7,  p.  312. 

Describes  with  some  detail  tbe  macroscopic  and  microscopic  structure  of  this 
granite,  and  wbicb  he  contends  could  not  have  aisiimed  its  marked  gueissic  struc- 
ture through  merely  luechauicnl  agencies.  Regards  it  as  prinluced  by  a  forcing  op 
of  a  serai- plastic  granite  porphyry  mats  through  faults  in  the  overlying  rock  where 
ft  was  subjected  to  onorniona  pressure.  Before  final  consolidation  took  place, 
minor  and  subsidiary  eruptions  took  idace,  which  forced  new  supplies  of  grant  tie 
material  into  Bssures  formed  in  the  pn^vionsly  injected  rocks,  and  this  fresb  mate- 
rial consolidated  tinder  conditions  somewhat  different  from  those  of  tbe  tirst 
cruptiouB. 

MiciiBL-LV^VV,  A.  Snr  I'origioo  des  terrains  crislallins  primitife.  Bull.  Soc.  0^1. 
do  Fratice,  1888,  3il  series,  vol.  xvi,  p.  102,  No.  2. 

Olduam,  R.  D.  The  Gneissose  Rocks  of  tbe  Himalayas.  Geol.  Mag.,  October,  1%7, 
p.  461. 

Rruscii,  H.  Qeologiscbe  Benbacbtuugen  in  einem  regional  iaetamorphosirl«n  Ge- 
hiet  am  Hanlnngerfjord  in  Norwegen.  Neues  Jahrh.,  1887,  Bell.-  Band,  tst  Heft, 
pp.  52-67 ;  thirteen  wood-cuts  in  text. 

Has  studied  the  effects  of  prehsure  on  sedimentary  ivnd  massive  rocks,  and 
shows  how  in  couglomerates  a  schistose  structure  may  be  produced  which  is  qult« 
distinct  from  the  bedding  due  to  aedi mentation. 
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Tkaix,  J.J.  H.  Oa  tht<  origin  of  certain  baoiled  Gneiiees.  Geol.  Blag.,  November, 
le«7,  p.  484. 

Cootends  that  thegnetsatc  rocks  of  the  Lizftrd  District  (tbegrannlitio  seriesof 
ProfMBor  Bunnef )  are  of  igneons  origiD,  and  owe  their  baud«d  struoture  to  dy- 
nunic  agenciee. 

<d)  RKtATtNG  TO  METHODS  OF  WORK. 

Brckb,  F.  Unt«recfaeidnDg  tod  Qnarz  and  Feldspath  in  DitniiMhliOVn  mitt^lst  Fir- 
bang.     Hin.  ond  pet.  MitthciluDgeii,  Zebnter  Banil,  i.  Heft,  l'«e>,  p.  !W. 

Treats  tbo  uocoverad  sectiock  with  hydrofluoric  acid.  Qinirti  isdissolveil,  wblle 
1hefeldspari8Converte<l  into  BD  amorplioiislliiOHilicati'or  atamiDO.  This,  when 
treated  withauiiioe,  absorbs  the  color,  while  the  qoarU  remnioit  clear. 

HcUaoon,  C.  a.  On  a  modeofnBiiig  the  Qiiartx- Wedge  for  estimating  the  strength 
of  the  Doable  Refraction  of  Minerals  in  thin  slices  of  rock.  Oeol.  Mag.,  Decem- 
ber, ISffi,  p.  .'^rt. 

SltKRTK,  W.  F.  Apparatus  for  separating  tbe  miDeral  eoDstitnents  of  cooks.  Soi. 
Proo.  Roy.  Dub.  Soc,  May,  1*«.  vo!,  VI,  pp.  58-60, 

On  a  metho)]  of  delermining  the  speciRc  gravity  of  sntutances  in  the  form 

of  powder.     8ci.  Proc.  Roy.  Dub.  Soo.,  May,  IfAS,  vol.  vi,  p.  GI. 

Strkko,  a.  Uober  eluige  niikrospisch-chemische  Reafctionen.  Neaes  Jahrb.  Hin., 
Geol.,  et«.,  W8S,  II.  Band.,  2.  H<.'ft,  p.  142. 

(«)  MtSCKLLAXKOl'R. 

Adamb,  Frank,  and  A.  C.  Lavson.  On  some  Cnnotlian  Rocks  containing  scapolits, 
with  a  few  notes  on  Rocks  associated  with  the  Apatite  Deposits.  Canadian  Rec- 
ord of  Sci.,  No.  4,  leHi?,  vol.  Ill,  pp.  18C-B0I. 

ACGE,  H.  Note  Biir  la  Bnnsite,  son  origioe,  soil  Age  et  son  importauce  g^nlogique. 
Bull.  Soc.  OAol.  de  France,  1S8H,  3<l  series,  vol.  XV[,  p.  345,  No.  5. 

Bailey,  W.  S.  Notes  on  the  microscopical  nxaminationH  of  roclcH  from  tho  Thunder 
Bay  Silver  District.  Rep.  Geol.  and  Nat.  Hist.  Survey  of  Canada,  I8AT,  Appendix 
I,  pp.  115  H  to  122  H. 

Summary  of  Progress  in  Hiiieralogy  anil  Petrography  io  I8S7.     From  monthly 

uoles  iu  the  Anierican  Naturalist. 

Summary  of  Progress  In  Miueratogyaud  Petrography  in  18HH,     From  monthly 

notes  in  the  Am.  Naturalist. 

These  summaries  are  issued  by  Mr.  Bailey  in  pamphlet  format  tho  end  of  each 
year ;  they  consist  of  thi>  same  notes  published  by  him  monthly  in  the  American 
Natnralist,  and  form  a  very  essential  part  of  the  liturature  to  those  not  having 
access  to  many  of  the  poriodicals  and  other  publications. 

On  some  pocnliarly  spotted  rocks  from  Pigeon  Cove,  Minnesota.     Aui.  Jour. 

Sei.,  May,  IS^,  pp.  38S-393, 

Bkrtrand,  Marcel.  Sur  la  dislribntion  g^ographiquo  dos  rcches  i^niptiveB  on  Eu- 
rope.    Bull.  Soc.  O^ol.  de  France,  IBSri,  3d  series,  vol.  xvi.  No.  7,  p.  573. 

Bet)!R.  Otto.  Der  Basalt  des  Grossdehsaer  Berges  und  seine  EinsohlUBse  sowie 
iihnliche  vorkommo isse  una  der  Oberlansitz.  Mtn.  und  pet.  Mittheilungen,  x. 
Baud,  I.  Heft,  p.  1.     One  plate  with  etKht  fignres  showing  micro-strncturoH. 

Blaxt;,  J.  F.  On  the  occurrence  of  0 la iicophanc -bearing  Rock  in  Anglesey.  Geol. 
Mag.,  March,  IHm,  p.  1-25. 

On  the  Monian  System"  of  Rooks.    Qnar.  Jour.  Oeol.  Soc,,  No.  175,  August, 

laSH,  vol.  XLiv.  p.  463. 

BoxNRY,  T.  G.  The  foundation  stones  of  the  earth's  crust.  Nature,  November  22, 
1888,  p.  H9. 

Note  on  tbo  structure  of  the  Ightham  Stone.     Oeol.  Mag.,  July,  :R88,  p.  297. 

™—  Notes  on  a  part  of  the  Huronian  series  in  the  neighborhood  of  Sudbury  (Can- 
ada).   Quar.  Jonr.  Geol.  Soc.,  No,  1711,  February,  IH,"^,  vol.  xliv,  p.  38. 
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BoNNEY,  T.  6.    Nole  on  ep«ojiiieiis  from  UyHore,  collected  by  O.  Attwood.    Qnu. 

Jour.  Geol.  Soc.,  No,  ITS,  AupMt,  UUU,  vol.  XLiv,  \i.  tSl, 

Dworibea  (be  rocks  as  eclogites,  horublunde  aud  uica  scbiiitB,  feliloues  aod 

porpbyritu.    Ooe  ootor-plAU  sbowiog  nucroHtiructuni  of  flatiened  garoets. 
Note  on  apeciiueDa  of  tbe  Bauenllial  Seriieatioe.     0«ol.  Max.,  February,  1S87, 

p.  65. 
Mr.  Bonney  ia  disposed  to  qnestioa  Mr.  Teall'sstatementtbat  tbiHseTpentiue  is 

an  altered  horDbl«Dde  rock,  but  regards  it  rather  as  derived  fromarocX  iDnhich 

olivioe  nss  an  essential  constitaeDt. 
BORNRMANN,  J.  G.     Der  Qnarzporphyr  von  Heiligenatein  und  seine  Fluidaletractnr, 

Zeitaohrifl  deuts.  geoL  Oesell.,  xxxix.  Baud,  i.  Helt,  p.  793. 
Ueber  Scblackenkegel  nnd  Laven.     Ein  Baitrsg  zar  Lehre  vom  ViUhanismns. 

Jfthrb.  dor  b  preus.  geol.  Land-  o.  Bergukadeaite  eu  Berlin,  18^7,  p.  231). 
BoRNEMAKM,  L.  G.,  Jr.     Ueber  einlge  neiie  VorbomTunisae  basaltiuber  Gesteine  aiif 

dem  Gebiet  derMesstiscbbliittcr  OerstnugeLinudEiHenacli.     Jabrb.  derb.  preus. 

geol.  Land-  u.  Bergakadeinie  zu  Berlin,  1887,  p.  291. 
B09E,  Paramatiia,  Nath.     Not«S  on  tbe  igueoiia  Kockaof  tbedistrietsof  Raipurand 

Balagbat,  Central  Provinces,     Rec.  Geol.  Son.  of  India,  vol.  xxi,  P.  ad,  18H8, 

p.  56.    One  plate,  two  figures,  showiug  uiicro-atTtictnrea. 
The  rocks  aro  deecribed  as  felsites,  basaltic  rocks,  and  tnlfs. 
BOSSCUA,  J.     Ueber  den  Meteorit  von  Karang  Moiljo  oderMagetan  anf  Java.    Neues 

Jabrb.,  Beil.  Band,  Ist  Heft,  pp.  126-144, 18<i7.    Three  plat«a  ahnwiug  macro-  and 


Brady,  Henry  B.     Note  on  tbe  so-calleil  "Soapstone"  of  Fiji,     Qnai.  Jour.  Geol. 

Soc,  No.  173,  Febrnory  16,  1888,  vol.  xuv,  p.  1. 
BCcKiKG,  H.    HittbelluDgen  liber   die  Krnptivgeateine  der  Section  Scbualkalden 

(ThUringen).     Johrb.  der  k.  preus.  geol.  Land-  u.  Bergakademlo  zu  Berlin,  1887, 

p.  119. 
Cahrri^kckr,   Carl  von.     Zar  Geologie  den  Oranulitgebietos  vod  Prachntitz  am 

Ostraude  des  Bobmer  Waldos.    Jabrb.  der  k.  k.  geol.  Keicbsanstalt,  I8iit7,  xxxvtl, 

Ist,  pp.  117-142. 
Cathrrin.  a.     Ueber  den  Proterobas  von  Leogang.    Nenea  Jabrb.  Min.,  Geol.,  etc., 

Itf87,  I.  Band,  Erstes  Helt,  p,  113. 

Ueitriige  zur  Petrographie  Tirole,     Nenes  Jabrb.,  1867,  i.  Band,  ii.  Heft,  pp. 

147-172. 

DeBoribesfromtheTyrolianAlpsa  series  of  six  rocks,  comprising:  (IjStaurolite 
mica  schists,  (2}  garnet  ampbibolitos,  (3)  pyroitenic  Berpeutines,  (4)  tourmaline 
granite,  (!))  porphyrites,  and  (<i)  pitchatone  porphyry.  Tbe  garuot  amphibolite 
is  interesting  mainly  from  its  paendomorpha  of  plagioclasea  after  gurnets.  The 
serpentines  are  derived  from  dialluge.  brouzite  or  enatatite,  and  Hfu  appropriately 
named  pyroxene  aerpeutine.  The  porpbyritesureclassed  as  liorublende,  uralite, 
niioa,  and  garnet  porphyriteH ;  the  last  are  cbsractcrixcd  by  the  occurrence  of 
numerous  reddish  brown  ganiclH,  the  largeKt  of  the  dimensions  of  a  liomp-seed, 
and  with  chanooled  and  rounded  faces  ahuwu  to  be  due  to  oscillatory  combina- 
tions of  dodecabedral  with  ioositelrahodral  forms.  The  pitcbstooo  porphyry 
presents  a  micro-crystalline  or  micro-felsitic  gronnd-mass  with  fluidal  strnct. 
nra  with  orthoolase  and  oligoelaso  purphyrttically  developed  and  more  rarely 
quartz  and  biotito.  It  occurs  iii  the  form  at  iudependent  dikes  and  stAcks, 
oftenof  considerable  size,  cutting  tbe  prevailing  quartz-porphyry  and  present- 
ing sbarply  dettued  borders  without  transitions  between  tbe  two  auywhere  dis- 
cern able. 

Ueber  primiire  VerwacbHnng  von  Rutil  mit  Glimmer  nnd  Eiaeuerz.    Neues 

Jabrb.  Min.,  Guol.,  etc.,  IHSI^,  ii.  Baud,  2.  Heft.  p.  151. 

Ueber  Cbloritoidachiefer  von  Grossarl.     Miu.  und  pet.  Mittheilnugen,  viii. 

Baud,  lU.  nnd  iv.  Heft,  p.  331. 
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Chbuus,  C.  Die  Imupruplifriitubeii  uud  granitporpbyriHchen  Ganggesteiue  im 
Grnn(lgobirg<i  lien  Siiossarts  uu<l  OdenwHlds.  Neues  Jabrb.  Min.,  Geul.,  etc., 
isae,  II.  Band,  Eratea  Hi  ft,  p.  til. 

Clakke,  F.  W.,  uud  Mbkriix,  Okurob  P.  On  Nupbrite  and  Jodeite.  Proc.  U.  8. 
Nat.  HuBenm,  1888,  p.  115. 

CoHKN,  E.     AndttlanLUULreiide  GTaoile.     Neuen  Jabrb.  Miu.,  Geol,,  etc.,  1687,  ii. 

Band,  p.  ne. 

Calls  atteiitiuu  to  tbe  occiirreuce  of  luiurotiuupio  amlaliiHite  in  tbe  graoiteB  of 
KUoHa  and  Kaiibmiinzacli  in  lh«  Suliwarzwabl;  iu  Rot^busson,  Department  of 
VoBgett;  UoiulaTiDA,  Croatia ;  and  ottier  localitiea. 

CoLK,  Grrnvili.e  a.  J.  Tlie  liliyotitos  i>r  Wuuubeiui,  Vo»ges.  Geol.  Mug.,  Jnlf, 
1887,  p.  399. 

Oil  HOiue  additiuuul  ocourreoceH  of  Tocbyly to.    Qnar.  Jour.  Geol.  Soc.,  No.  174, 

Mar,  1088,  vol.  XLiV.,  p.  300. 

Describes  tbe  occarrence  of  touhjlyto  iu  Aidtuu,  in  Mull ;  Kiluielfurt,  in  Ar- 
gyle ;  Bryansfonl,  Couuty  Down,  iu  Ireland ;  and  among  certain  older  rocka  of 
the  WeUb  border.    One  plate,  witb  nix  ligtirim,  abonlug  luicro-structures. 

CuLLIKH.J.  H.  Ou  the  Geological  History  of  tbe  CoriiiebSerpeiitiiic>nHKi)ekH.  Geo], 
Mag.,  Mny,  1887,  p.  220. 

Coneliiiles  that  these  are  altered  olivine,  bombtende,  or  anicile  rocks. 

Chkustciioi'I'',  K.  vun,  Beweis  fiir  dtu  nrsprllngticb  byaliu-niagmatlscban  Zustand 
gewimer  ecbti^r  Orauile  iinil  erauitarti)i;er  Ge«t«iue.  Nemvi  Juhrb.  Min., Geol., 
etc.,  l-WT,  I.  Baud,  aweites  Heft.  p. 308. 

Crosby.  W.  O.  Quartzites  aud  Siliceouit  concretioas.  Tecb.  Qnarterh-,  May,  18A8, 
pp.  377-407. 

DieauHeB  tbe  origin  of  the  secondary  silica  in  qnart7,itesaudoftheclialcedoDio 
nodulefl  in  calcareous  rocks. 

Geology  of  tbo  Outer  Inlands  of  Boston  Harbor.  Proc.  Boston  Soc.  Nat.  His- 
tory, 1887,  vol.  XXIII,  p.  4S0. 

Gross,  Whitman.  Geology  and  Mining  I udastry  of  Loadville.  Colorado.  Appendix 
A.  Petrography,  Uonograpb  xii,  U.  8.  Goal.  Survey,  pp.  ;tl9-358.  Tito  full-paKe 
plates  showing  micro- struct  a  re. 

The  rocka  described  are  quartz -porpbyries,  diorites,  porphyrites,  riiyolitM, 
tracbytes,  and  andesites.  One  of  the  more  interesting  rockH  of  the  serioa  is  tLe 
neTadite  variety  of  the  rhyolite.  Ttie  sauidins  of  this  rock  often  sbow  a  beauti- 
ful satin-like  luster,  nhich  is  showu  to  bo  "  duo  to  the  interference  of  light  in 
passing  Hlms  of  air  between  the  extremely  tbin  plates,"  into  which  tbe  crystals 
are  divided  by  a  series  of  partings  parallel  to  the  lustrous  auiface.  Drney  cavi- 
tiea  iu  tbe  rook  contain  topaz  in  very  perfectly  developed  forms.  The  audesites 
are  in  part  hypersthenic,  ae  previously  described  iu  Bull.  No.  1,  U.  S.  Geological 
Survey.     The  quartz  porphyries  frequently  carry  the  iniueral  allanite. 

Cross,  Whitmaii.  NotcA  ou  tbo  Henry  Mountain  Rocks.  Oeol.  atul  Miu.  Industry 
of  Leadville,  Colorado.     Mono,  xii,  U.  S.  Oeol.  Survey,  pp.  359-362. 

The  rocks  are  hombleudic  and  angitic  porphyrites  and  are  briefly  noted  for 
parposes  of  couparison  with  the  rocks  of  the  Leadville  regiou. 

Notes  on  Pbonolite  from  Colorado,     Prnc.  Colo.  Sci.  Soc.,  1887,  pp.  167-174. 

Thia  paper  is  of  particular  interest  uh  describing  tbe  second  occurreuce  oC 
pbonolite  yet  known  in  the  United  States.'  The  rock  has  not  aa  yet  lieen  found 
iu  situ.,  bnt  iu  tbe  fomi  of  bowldeis  of  "  local  oii)tin,"  aud  "  apparently  deriveil 
from  tbe  bills  to  tbe  southward,"  and  ou  tbe  eastern  slope  of  the  Hayden 
divide. 

*  Tbe  ouly  other  known  locality  for  this  rock  i 
of  Dakota,  where  it  was  described  by  Caswell  ii 
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Ckohs,  Whitman  Oii  aniue  eru[ilivu  rocks  from  Caster  Connty,  Colorado.  Proc. 
Colo.  8ci.  Soc,  1887,  pp.  228-250. 

Tbe  rocks  dpscribed  ara,  (1)  rhfolites,  with  primary  corroded  gomela;  (2) 
trachytes,  apparently  allied  to  tbe  so-called  saniilin-oligoclase  tracbytea  of  tbe 
8iebeuf{ebirgB  in  Germany;  (3)  sy^niten;  (4)  pondolites,  cuntaiDiiig  eateiitial 
bornblenile  and  hyporsthene,  with  Accessory  biotite,  plaginclasp,  apatitp,  pyrrbo- 
tito,  aadHillioiaDite;  (r>)  aiiKJIe  dioritn,  contaiiiliie  olivine;  (6)  eanidin  beariuK 
andedite,  intrhich  tbe  oligoclose  cTyntala  are  nearly  nt nays  snn-ouudod  by  a  zone 
of  ortboclose. 

Dalmer,  Karu  Die  Quartztrachyto  von  Canipiglia  nud  deren  Beziebnngen  zn 
graultporpbyraTtigen  nnd  grapitiscben  Gesteincn.  Nenes  Jabtb.  Mid.,  ticol., 
etc.,  1887,  II  Band,  p.  206. 

Drrby,  Orville  a.  Od  nepheline  rocks  in  Brazil,  with  special  reference  to  tbe  as- 
sociation of  pbouolito  and  foyaite.  Qnar.  Jonr.  Oeol.  Soc,  No.  171,  Augast, 
18H7,  vol.  XLHi,  p.  457. 

Describes  the  geological  occurrence  and,  to  ft  certain  extent,  the  litbological 
cbaracterB  of  some  peculiarly  iuterextiug  nepheline  and  lencite  rocks  in  the  prov- 
inces of  Rio  do  Janeiro.  Sao  Paulo,  and  Mlnos-Geraea,  Brazil.  Tbe  more  Htriking 
features  of  tbe  paper  are  the  cnnclnsions  reached  regarding  tbe  relations  of  the 
phonolites  and  foyaites  (elipolite  sjenite),  the  pbonolite  not  only  showing  in- 
clnsions  of  foyaite,  bnC  also  the  foyaite  containing  inclnaious  of  pbouolitv,  all 
appearances  indicating  that  they  are  lioth  portions  of  the  same  magma;  that, in 
short,  the  pbonolite  occurs  as  a  peripheral  fades  of  the  foyaite.  A  second  re- 
markable feature  is  the  occnrrence  of  lenoito  in  rocks  ofundoubteil  paleozoic  age. 
Tbe  fnll  significance  of  thaso  diacovsrtes  may  be  best  comprehended  by  those 
not  specialists  in  this  line  of  work  if  it  be  stated  that  the  elivolile  syenites  are 
decp'seat«d  or  plutonic  rocks  of  paleozoic  age,  and  of  which  the  pbonolites  have 
been  consideretl  the  efTusivo  tertiary  or  post-tertiary  equivaleuls.  Moreover  the 
mineral  lenoite  np  to  this  time  has  been  fonnd  as  a  constituent  only  of  post'ter- 
tiar;  lavas.  Tbe  two  discoveries,  it  will  be  observed,  having  n  very  important 
bearing  npon  the  subject  of  rock  history  and  classification,  and  bringinK  once 
nioro  proof  of  the  ntter  iicpossibility  of  relying  upon  mineral  composition  or 
Htnictnre  as  a  guide  to  geological  age.  Tbe  conctnsions  reached  by  Dr.  Derby 
niay  be  beet  understood  by  quoting  tho  anther's  exact  words. .  He  feels  convinced 
of,  (1)  tbe  substantial  identity  as  regards  mode  of  occurrence  ami  geological  age 
of  the  Caldas  jibonolites  and  foyaitea;  (2)  the  connection  of  the  latler  through 
the  phoDolites  with  a  typical  volcanic  series  contalaing  both  deep-seated  and 
aerial  types  of  deposits ;  (H)  tbe  equal,  if  not  greater,  antiquity  of  the  lencite 
rocks  ns  compared  with  tbe  nepheline  rocks,  whether  felsitic  as  phonolite,  or 
granitic  as  foyaite;  and  (4)  the  probable  paleozoic  age  of  tbe  whole  eruptive  se- 

DiLLER,  J.  S.,  and  Okorcr  F.  Kukz.     Is  there  a  diamond  field  in  Kentucky  T    Boi- 

ence,  September,  ltW7,  vol.  x,  p.  HO, 
EuuKN,  J.  Vincent,     Notes  on  tbe  Igneous  Rocks  of  the  Lleyn  Promontory.    Geol. 

Mag.,  July,  1888,  p.  ;«):!. 
FoDQiiB,  M.     Sur  los  nodules  do  la  granntile  dc  Ghistorrai  pr6s  Fonni  (SardaigneJ. 

Bull.  Soc.  Fran^aise  Min^ralogie,  February,  1887,  vol.  x,  p.  &7. 
The  nmlnlea  occur  in  a  granulile  consisting  of  quartz,  orthoclase,  oligoclase, 

aud  both  white  and  black  mica.     They  are  rounded  in  outline  and  consist  of  an 

irregular  nucleus  of  the  same  composition  and  structure  as  tbe  inoloeing  rock 

surrounded  by  a  shell  composed  of  coiiceiitric  layers  of  albite  and  biotite. 
Pi^tri^raphie  de  THi^rault.     Los   porphyrites  de  Gabian.    Note   de  MM.   P. 

De  Rouville  et  Auguste   Dilage,  presented   by  M.  Fouque.     Couiptes  Rendus, 

Octobere2.  1888,  p.  66.1. 
Fox, Howard,  and  Alex.  Somervaii,.     On  tlio  occurrence  of  Porphyritic  Structure 

iuBomerocksof  the  Lizard  district.     Geol.  Mag.,  February,  188H,  p.  75. 
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Frantzbv,  W.     IlDteranchiiDgan  Hlwr  <lio  GHedemoi;  dea  nnt«ren  Mnochelkalkn  in 

eineru  Tbeile  von  Thttringeii  and  Heaaeu  und  ilber  die  Nutur  der  Oolitliburuer  in 

dieeen  Oebirgsscbichten.    Jabrb.  dor  k-preus-gfol.  Lsiid-uud  Bergakademie  zn 

Berlin,  1887,  p.  1.     Tbreo full- page  platen  sboifiug  niioro-HtructnreB- 
Frirdkl,  C.    Sur  nn  giitenieut  du  diumauts  eC  de  eapbirs  d'  Anstralie.     Bull.  Snc. 

Francaise  Miu£ralogi«,  February,  1886,  vol.  XI,  p.  M. 
Oriiiiakd,  Ai.i>~kkii  KiMiAK.     Beitrag  xiir  KeiintDitis  dor  sogenanub^ii  "  Sndagrnnilo." 

liiaiignrHl-Disseitatioii.     Leipzig,  1687,  thirty-five  p&gvH. 
OiLL,  A.  C.     Petrographicnl  Dol«a  on  a  Bock  Collection  fnini  F'oniaiido  Nnrnnlm.     A 

preliminary  notice.    Jobna  HopkiiM  Univ.  Circular,  April,  I8r'8,  p.  71. 
OOROEN,  Alex.     SutI»  prodnotiuunrtlGcielledo  la  zincite  et  do  la  Willeniit«.     Bull. 

doc.  Francaise  Miu^ralogie,  Jannary,  I8lj7,  vol,  \,  p.  36. 
OCjTt,  J.     Ceber  AnUftluait  aus  den  kryatallinen  Schiefern  von  Marabastad,  Trana- 

vuai.     Neneajabrb.,  18d7,  i.  Band,  zneites  Heft,  p.  211. 
Orakfi',  Franz  Fr.     Minaralogisch-peirograpUische  UntersncbtiDg  von  Elaolitliay- 

cuitan  von  iter  Serra  de  Tingua,  Provin?.  Kiode  Janeiro,  Brasilien.    NeaeH  Jabrb. 

MiD,,  Geol.,  etc.,  1987,  ii,  Band,  p.  IPiS. 
Describea  the  micro-atructures  and  mineral  compoaition  of  the  nepheline-bimr- 

ing  rocka  of  Brazil,  the  field  relations  ot  which  were  deHcribed  by  0,  A.  Derby 

iu  Qnar.  Jonr.  Geol.  Soc.  for  An-nst,  1H87. 

Laavenit  im  hra«ilianiacheD  Klaeolithayeuit.     Nenea  Jabrb.  Min.,  Geol.,  etc., 

18ST,  zweiteaHefr,  p.  201. 

Gratacap,  L.  p.     The  Eozoonal  Kock  of  Hanbatlan  Island.    Am.  Jour.  Sci.,  3d, 
18H7,  TOl.  xxxill.  pp.  374-378. 
Deacribes  the  aerpeiitineaaBecondary  aflera  mineral  of  the  (imphilK>le  group. 

Grkslry.  W.  S.     Notes  ou  Cone  iu  Cone.    Oeol.  Mag.,  Jannary,  ie<87,  p.  17. 

GURICK.  O.     Beitriige  znr  Geologic  von  Weat-Afrika.     Zeitacbrift  der  dent.  geol. 
Gesell.,  January,  1887,  xxxix.  B.,  1.  Heft,  p.  96. 

Deacribea  foyaits  from  the  lale  de  Loa  and  from  Tumbo.  Theae  all  carry 
orthoclaae,  ela»)lite,  bomblende,  aud  magQeCil«,  while  more  or  Ichh  aponidicully 
oconr  Bodalite,  cancrinite,  angite,  legorine,  lavenit«,  n atrophy  1  lite,  lirooD.  and 
apene.  Other  rocka  deAcribod  are  au  olivine  gabbro  from  Freetown,  dinbaae  and 
diurire,  olivine  diabase,  umpliibolite,  aaudatone,  and  gneiaa  from  various  pointn. 

Gtllinu,  HjaLhar.     Znr  Oeologie  der  cambriHchen  ArkoHen-Ablagerung  des  went- 
lichen  Finland.     Zeit^cbrift  denta.  geol.  Gesell.,  4.  Hefc,  xxxix,  p.  770. 

Harkkr,  Alfrkp.    Additional  note  ou  the  Blue  FlornUleude  of  Myudd  Hawr.   Geo). 
Mag., October,  l»-8,  p.  455. 

Calls  attention  to  the  probability  of  a  bine  hombleudo  found  in  the  quartz 
pftrphyry  proving  !<>  bo  rie  bee  kite. 

Woodwardiau  Mnienm  notes  ou  some  Anglesey  Dykes.     Geol.  Mag.,  June, 

1888,  p,  287. 

Ou  the  Eruptive  Rooka  in  the  neighborhood  of  Sarn,  CacmarvouHbire,  Qnar. 

Jonr,  Geol.  Soc.,  No.  175,  Augnat,  188tj,  vol.  XLIV,  p,  442. 

Deacribea  the  rocks  of  the  sreaas{l)  granites  aud  granitic  gueiw,  (2)  gabbro 

diorite  and  gneissic  diorite,  (3)  diabase,  (4)  hornblende  diabase,  (6)  faombleuile 

picritc,  and  (G)  dolerite. 
IIarti.ry,  W.  N.    The  Black  Marbles  of  Kilkenny,     .■'ci.  Proc.  Roy.  Dub.  Soc,  April, 

1887,  vol.  V,  p.  4e«, 
Qircs  result*  of  chemical  analyaea. 
Hatch,  Frrderick  H,  ,0n  the  apheroid-bearitig  Granite  of  MnlUgbderg,  Connty 

Donegal.    Qnar.  Jonr.  Geol,  S.*,,  No.  175,  Anguat,  1888,  vol.snv,  p.  548. 
Describes  the  epheroida  as  composed  of  a  uuclena  of  ollgoclase,  biotitc,  and 

over  12  percent,  magnetite  with  a  peripheral  shell  of  radiating  feldspars,  chiefly 

oligoclaae.  a  little  ijuartii,  and  poasibly  orthoclaae.    Size  of  BpheroidsatKiut3by4 

■Defies.    The  granite  llaelf  ia  described  ni  a  "Hpheue-liearing  homblebde  gran- 

itft." 


348  RECOED   OF   SCIE^fCE    FOB    1887    AND    1888. 

Hatch,  Fbedkrick  H.  Ou  a  Homblenile  KyperBlliPiin  Peritlotite  from  Iioailwn,  a 
low  hill  in  Tavota  DiHtrict,  at  tlie  B.  fuotof  KilimnDJnru,  EaatAfrica.  Oeol.  Mag., 

Jnne,  1888,  p.  SS7. 

Hawuktii,  Erasml's.  A  conlribatioii  to  the  ArcUii>an  Qvolngy  of  Mioaouri.  Am. 
0«ol.  Mag.,  1888,  p.  280. 

Dawribea  the  eruptive  rocks  in  the  vicinity  of  Filot  Kuob  aiid  Inm  Muuutaiii, 
HinBourL  These  consist  of  (1)  gTanit«,  (2)  porphyrii'it  and  porpliyriles,  ',3)  <liB- 
bosM  and  diabaso  purphyritcs.  The  cinaTliea  of  iho  grauitea  show  often  a  de- 
oided  approach  to  an  idiomurphic  atntctiire  and  the  orthoclaseH,  in  plact>8,  ttec- 
ODdaiy  eulargementH.  Topaz  was  fnnnd  in  alidea  from  iiaar  the  minural  veins. 
A  large  share  of  the  n>cka  is  d»»ci'ib«d  as  quartz  porpbyries  and  iHniibyritiw,  in 
eoine  of  which  occnrs  the  rare  mangaoew  epidoto  piutlmontite. 

A  FODtrihiilinu  la  the  Archieau  Geology  of  HiMouri.     Johnit  Hopkins  Uuiv. 

Cir.,  April,  !**«,  p.  70. 

HiCNUKitSON,  G.  0.     Noteou  the  composiliuu  of  a  Carliouaceoiis  SaudHtouv.    Trans. 

Ueol.  Soc.ofGlaagow,  18rt6-'rt: -'*J,  vol.  vm,  part  ii,  p.  Z7ti. 
Hkrhick,  C.  L.,  W.  O.  Tight,  and  II.  L.  Junbh.     Geology  anil  Lith<)lo)(y  of  Michi- 

picateii  Bay.     Results  of  the  Slimmer  Laliorutory  HcsHion  »r  1H-4>.     Hull.  Hoc. 

LaboratuTies,  Dentson  Univ.,  1887,  part«l  and 2,  vol.  II.  p.  119. 

E.  8.  ClAitKB,  nuil  J.  L.  Dkmino.    Some  American  Norytes  and   GabUroi. 

Am.  Geol.,  June,  1888,  p.  339. 

Hktti^rh,  a.,  aud  O.  Linck.  Beitrage  znr  Geologie  iinil  Petrographie  der  C'olnuihia- 
niHcheu  Auden.     Zeitachrift  dents,  geol.  Geaell.,  XL.  Jtand,  '.!,  Heft,  p.  'MXi. 

HmscH,  J.  E.  lleber  niniice  minder  UekannteErnptivgesleiiiedeaboliniischeu  Mittel- 
gehirges.  Hiu.  u.  pet.  Hittheilnngen, !).  B.,  ii.,  ii.  itl.,  pp.  3:l-2-2(i-J.  Six  tignrca  iu 
text. 

HiIX,  E.  The  Rooks  of  Sark,  Ilerm,  and  Jethon.  Quar.  Jour.  Gaol.  Soc.,  No.  171, 
August,  1888,  vol.  XLiii,  p.  322. 

The  principal  features  ore  a  moss  of  Archiean  gueisaoid  rocks  consisting  of 
qnartx,  feldspars,  dark  green  or  black  hornblende  and  microscopic  apatites  nud 
sphenea.  This  is  overlaid  by  a  bornbleudio  schist  cousistiug  of  ait«rnatiug  hands 
of  very  pure  hornblende  and  feldspathic  material  iritb  occasional  qnartzeH.  This 
rock  often  shows  false  bedding  and  is  regarded  as  a  possibly  metamorphosed  vol- 
canic ash.  This  in  ita  turn  is  overlaid  by  a  Mass  of  granitic  or  sycuitic  igneons 
rock.  The  whole  subsequently  out  by  a  series  of  dikes  inchiding  quarlz-fulsite, 
diabaaes,  and  kersantites. 

HiNDB,  Gbohue  Je.vnings.  Ou  thechert  andsiticeonsscbistsof  the  Fermo-Carbon- 
iferaua  strata  of  Spitsbergen,  and  on  tlie  characters  of  the  sponge.n  Chercrrom, 
which  have  been  describeil  by  Dr.  E.  von  Dnuikuwski.  Geol.  Mag.,  June,  1888, 
p.  241. 

On  the  organic  origin  of  the  cbert  in  the  Carboniferous  limestone  series  of 

Ireland,  and  its  similarity  to  that  in  tlie  corresponding  strata  iu  North  Wales  and 
Yorkshire.     Geol.  Mag.,  October,  1807,  p.  435. 

The  paper  Is  largely  controversial.  The  anthor  shows  apparently  conclusively 
that  the  cherts  in  question  are  formed  mainly  from  the  siliceoiis  T»sidues  of 
sponges. 

IloDUi^,  AVit-UAU  H.  On  the  rocks  occurring  in  the  neigh berhood  of  Ilchester,  How, 
ard  County,  Maryland.  Being  a  detailed  study  of  the  area  comprised  iu  sheet 
No.  16  of  the  Johns  Hopkins  Univ.  Circular,  April,  10^,  p.  6'J.  (A  preliminary 
notice;  the  full  paper,  with  map  and  plates,  in  course  of  preparation.) 

Describes  the  rocks  as  hypersthone  gabhro  locally  altered  into  gabhro  diorite, 
olivine  byperite,  diorites,  pyroienite,aud  granite  containing  abundant  accessory 
allanite. 

Holland,  P.,  and  E.  Uicxson.  Examination  of  qnartzit«8  from  Mills HItl.Poales- 
bury.    Proc.  Liverpool  Geol.  Soo.,  1887-'88,  vol.  v,  part  iv,  pp.  380-384. 
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HoVEY,  E.  O.    A  cordierite  gneiHs  from  ConnBottoot.    Am.  Joar.  of  Soi.,  July  18. 

1888,  vol.  XJtXVi,  p.  S7. 

ReporlB  frum  tbe  viciaily  of  Onilford,  Cooneclicut,  Aooidierite  gneiss.    This 

is  the  first  to  he  reported  io  tbe  United  St«l«8.    Tbe  rook  coDsista  esaeotially  of 

qnartz,  biotite,  cordierite,  ftud  some  plagtoclose. 
HuuBAtiD.  Lucius  L.    Beitriige  zar  Keuntniss  dor  Nosean-fllbrendeti  AnswtlrfliDge 

den  Laacber  Sees.     Hid.  nod  pet.  Mittbeiliingen,  viii.  Bftod,  v.  Uefl,  p.  356. 
HuoiiRS,  T.  McKennv.     On  some  brecci&ted  lock  in  tbe  ArcliaiaD  of  Malveru.    Geol. 

Msg.,  November,  l^HT,  p.  501. 
HcTTON,  ¥.  W.     The  eruption  of  Mount  Tantnera.     Qaar.  Joar.  Oeol.  Soa.,  N». 

170,  May,  1-8B,  vol.  XLiii,  p.  179. 
Gives  an  acconnt  of  tbo  eruption  of  Jnue  10,  1886.    The  materisls  ejected  are 

classed  iks  angite  umlesitei  and  rhyolites. 
Od  a  hornblende  biotite  rock  from  Dnsky  Sound,  New  Zealand.    Quar.  Jonr. 

Geol.  Soc..  No.  176,  November,  1688,  vol.  xliv,  p.745. 
Hyland,  J.  Shkarbon.  UeberdieGesteiDedesKilimaudBcbaroauddeHsen  Umgebnng. 

Min.  und  pet.  Mittheiliiagen,  x.  Band,  iii.  Heft,  p.  S03. 
JoLY,  J.    On  tbe  occurrence  of  lolite  in  tbe  Graaite  of  County  Dublin.    Geol.  Mag., 

November,  ISC8,  p.  517. 
JONEM,  E.  J.     Examination  of  Nodular  Stones  obtained  by  trawling  off  Colombo- 

Rec.  Geol.  Soc.  of  India,  part  1st,  1>'88,  vol.  xxi,  p.  S.'i. 
JVDD,  J.  W.     On  the  Volcsnic  Phenomena  of  tbe  emplion  [of  Krakatoa]  and  on  the 

Nature  and  Diatriliiitiou  of  the  ejected  materials.    The  Eruption  of  Krakatoa 

oud  subsequent  PlienomeDa.     Report  of  tbu  committee  of  tbe  Royal  Society, 

LondoD.    TrUbuer  &.  Co.,  ISHS. 
Kratebr.  p.    Geologische  Beechreibung  der  Umgnbung  von  Ricau.    Jahrbnob  de  k.  k. 

geol.  Reicbsjuetalt,  1S08,  xxxviii,  3rd,  pp.  355-416.    Two  plates  showing  micro- 
structure. 
Kemp,  J.  F.     Rosetowo  extension  of  the  Cortlandt  Series.     Am.  Jour, Sci.,  Oeiobec, 

1988,  vol.  xxxvi,  pp.  247-:JS3. 

The  Diked  of  the  Hudson  River  Highlands.     Am.  Mat.,  August,  1888.  p.G91. 

Describes  dikes  of  basic  rocks  somewhat  resembling  the  Camptonite  of  New 

Hampshire. 

Kendall,  Prkcy  F.  Froliuiuary  notes  on  nome  occurrences  of  Taohylyte  in  Hull. 
Geol.  Ma|[.,  Decomiwr,  ISHH,  p.  SSTi. 

KtNAIIAN,  G.  H.  Aronaceons  Rocka.Sande,  Sandstones,  Grits,  Coiiglonierates,  Quartz- 
Rocks,  and  Quartzites.     Sci.  Proc.  Roy.  Dub.  Soc.,  July,  1887,  vol.  v,  pp. 507-618. 

Gives  many  interesting  facts  relative  to  tbe  composition,  occurrence,  and  eco- 
nomic value  of  these  materials. 

Slates  and  Clays,  with  Introduction  and  Building  notes  by  R.  Clark.     Sci. 

Proc.  Roy.  Dub.  Sou.,  May.  1888,  vol.  vi,  p.  69. 

The  paper  is  acontinnation  of  those  previously  given  on  Irish  economic  geology. 
On  Irish  Arenaceous  Kocks.    Supplementary  note  to  paper  given  in  Sci.  Proc. 

Roy.  Dnb.  Soo.,  vol.  vi,  p.  507.     Treats  of  the  rock*  wholly  from  an  eoonomio 

standpuiut.     Sci.  Proc.  Roy.  Dnb.  Soc,  February,  18^8,  vol.  vi,  pp. 6-13. 

Maibles  and  Hmestoucs.    Sci.  Proc.  Roy.  Dnb.  Soc.,  April,  1887,  vol.  v,  pp. 

489-41Ni.     Contiunod  in  January  uumlier,  p.  372, 
KlgpATiR,  M.     Die  Glaucopbaugoslciuo  der  FruHkagora  in  Kroatien.     Jabrb.  derk. 

k.  geol.  Reich sausmlt,  1887,  xxxvii,  lat,  pp.  35 — 16. 
Klein,  Cari.    Optiscbe  Ui^teriiiichuug  zweicr  OTanatvorkommen  vom  Harz.    Neues 

Jabrb.    Min.  Geol.,  el^.,  l!?87.,  i.  Baud,  zwejtcs  Iluft,  p.  200. 
FetrogrupbiHclie  lintersuchnng  eiiier  Sintu  von  Gesteiucn  aus  der  Umgebnng 

dea  KolstinnT  Bees.  Sit/,  der  kuD.  prcux.  Akad.  der  Wiss.  zu.  Berlin,  February,  1888, 

V,  and,  pp.  9l-iai 
The  roi'ks  duBurlbed  are  an  oli vine-bearing  trachyte,  from  Torre  AlHnaaud  San 

Lorenzo;   oliviue-beariug  audesitiu   trachyte,    from  Sassara   and  Mont  Attina; 
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Klein,  Cakl — CuutinuHd. 

tracbj'tu.  fniiii  UulHeiiuaud  Muiite  di  San  Magtio;  tTftehftu  tuff,  from  Vatle  Vi- 
ilouii;  IciiuilH  tepbrite,  leiii;iU)  b«Hauito.  umt  aai;itH  aiiilesitti  wiUi  accesiMiry 
olivines.    Till!  rocka  are  il«Bcribed  in  detail  wLtU  a  large  Dumber  of  cumpieM  au- 

KoTu,  BuNDJiitu.    On  80IUO  occurreucRH  of  Pieilinoulitu  Scbiat  io  Jftiian.    (jaar.  Jo. 

Ueul.  Sue,  No.  171,  AiikusI,  1»8H,  vol.  xi.iii,  |i.  474. 
K HO  11870110 ifF,  K.  de,    NoDveilcH  Byutbtitea  dit  quart/  et  do  la  tridyuiite.     Bull.  Soc- 

FruncaiHo  Miiii>ralogio,  Jaiiiinrf,  1887,  vol.  x,  t).  'M. 
Not«  ear  ane  inclasion  d'uiie  vucrito  !t  enstalite  dans  le  baaalte  de  Wiogeadorf 

prba  de  Labao,  en  SiliSoie.     Biill.  Soc.  Fran(ai!u<  Uin^ralogie,  December,  11)67,  vol. 

X,  p.  329. 
Nulice  aur  la  granulite  variolitlqiie  de  Fonni,  priw  de  GhitUitTat.  Sardsigoe. 

Bull.  Sou.  Frau(aise  Miu^ralogie,  April  mid  May,  1881S,  vol.  .vi,  p.  173. 
Lackoix,  a.     Note  aiir  iiu  iiiotio  de  reprodtict>uu  du  CoriudoD.     Bull.  Soc.  Fran^aiM 

Miu<!ralogie,  vol.  x,  Marcli,  It^T.  p.  11)7. 

Note  siir  la  cnnipnailioii  p^trograpliiqiie  doH  roubeH  de  Blekka  et  Dalauo  (Nor- 

w&ge.)     Bull.  Soc-  Fraiiviiise  Miiii^ralosie,  Marcli,  1^7,  vol.  x,  p.  152. 

and  Baiibt,  Ch.     Snr  la  pyroiciiiM  i  ivenierite  du  Point-du-Jonr,  prfa  Saint- 

NarJiiro  (.Loire'Inl'driuure.)     Bull.  Soc.  Fran^uise  Mia^ralogie,  July,  lo87,  vol.  X, 

p.  268. 
Laukav,  L.  UK.    Nole  Hiir  lea  Porpliyritea  de  I'Allier.     Bnlt.  Sue.  (iiSol.  de  France, 

ISM,  3rd  Seriee,  No.  2,  vol.  xvi,  )i.  Hi. 
IiAWSON,  Andkkw  C.    Geology  of  the  Hniny  Lako  Kegion,  with  remarks  on  the  .ilaa- 

Hifiontioii  of  the  crystalliue  Bocks,  woHt  of  Lttke  Superior.     Preliminary   note. 

Am.  Jonr.  Sci.,  IWJT,  vol.  xxxill,  p.  473. 
Note  on  some  diabase  dykea  of  the  Kaioy  Lake  Kogiou.     Am,  Geol.,  April, 

\im,  p.  199. 

Lkmbeko,  J.  Znr  Reuutuiss  der  Bildiing  nnd  Umbilduug  von  Silicaten.  Zoitschrift 
deut.  geol.  Oeoell.,  xxxix.  Band,  3.  Hefl.  p.  f^Mi. 

Lewis,  H.  Cauvill.  On  a  Dianianttforons  Peridotitn,  nnd  tbe  Geneiis  of  tbe  Di»- 
niond,     Geol.  Hag.,  Jnnuary,  18(47,  p.  2-i 

Calla  attention  to  the  fact  tbat  tbe  Soutb  African  diamonds  occur  in  portions 
of  aperldott[«  in  contact  \Tltli  bigbly  carbonaceona  Bhalen. 

Tbe  Matrin  oftheDinmond.     Geol.  Mag.,  March,  18b8,  p,  129. 

Describeg  the  porphyritic  peridotite  in  wbich  the  Soutb  African  diamonda 
occur.  The  principal  mineral  constitiicntH  are  bronzitc,  chrome  diallage.BmBrag- 
dite,  biolite  perowakite,  (lyrope,  titanio  and  chromic  iron.  Butile  is  nioutioned 
as  occurring  as  a  hocoiulary  constituent  through  the  altonitioii  of  olivine  into 
Beri>eiitine.  Tbe  structure  is  trarpbyriCtc  and  breccinted ;  suggeata  the  varietal 
iianieof  Kiiiiberlite, 

LOKWIKiiON'LKSSiNG,  F.  Die  mikroBkopische  BeacbaHeuheit  des  Sordaivalit«.  Miu. 
und  pet.  Hittbeilnngen,  ix.  Band,  1,  Heft,  p.  Kl. 

Shows  tbat  the  so-ealled  Sordawalile  of  Nordenakjold  is  not  a  true  mineral 
B|>ecie8,  as  heretofore  supposed,  but  a  vitreous  eruptive  rock — diabaa  viimphsritt, 
acconling  to  tbe  author.     Four  ligures  shon'ing  micro-structure. 

Zur  Bildnngsweiso  und  CI asBifi cation  der  klaatischen  Gcoteiue.    Miu.  u.  [let. 

MittU.,  B.  IX,  VI,  p.  5Sa. 

LOHKTZ,  H.  Uel>oi'  das  Vurkutnnien  vou  Ktiixnntit  und  Glinimerporpbyrtl  in  dorselben 
Gangapalt«,  l>ei  Untemenbrunn  ini  TUiiriuger  Walde.  Jahrb.  dci'  k.  preua, 
geol.  Land-  nnd  Kergakudeniiu  zu  Berlin,  1867,  p.  KH). 

LUDWio,  E..audG.  TsCHKKMAK.  Der  Meteoiit  vou  Angra  dus  Keis.  Min.  iind  pet. 
Mittheiluugen,  viii.  Band,  v.  Heft,  p.  341. 

The  stoue  is  described  as  consisting  of  auglte,93.Sd  per  cent.;  olivine,  Q.45  per 
cunt.;  pyrrhotite,  l.'S!  per  ci:nt.,  and  is  aiiuunilous  in  showing,  on  analysis, 
24,51  p«r  cent,  of  CaO.  Tbe  uuuic  Angrile  is  proposed  for  this  now  variety  oif 
meteoric  stones.  .  (  ~i  "ino  Ir 
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Hachado,  Joiidako.     Beitrug  ziir  Petrogr&pbie  der  blldnuBllicbttii  Qtouze  zwiitchen 

MiutM  G«riit9t  uiiil  S.  Paulu.    Mtu.  iinil  pet.  MiUht.'iliii>f;cn,  ix.  Baml,  iv.  ii.  v. 

Hfift,  II.  318. 
Tlie  rocks  di>Hcril>«d  uro  ueplieliiiu  nyuuileH,  (|iiurtz-diorilea,  oliviuu  dinliaae, 

);ui.-iiui,nu<li)<jdiuieutnr;  rocks.    Twelve  uulured  l>{;urea,HUowiDg  tuicro-Htruutiire, 

aud  uinp. 
Mehkili,, CkdrukP.     CuDV<>iuing*th«iHoiitvi]leSerpeuLiiie.    Suieuec,  Juuo.'ii,  ■'■U8. 
Od  the  Fayette  Couut.y  Meti^orile.     (See  Wbitlield  &.  Merrill.)    Aui.  Jour. 

Sci ,  AiijjiiHt,  IrtHS,  vol.  \xxvi,  p.  113. 

On  Nepbrito  aud  Jodeito.     {See  Clark  &.  Merrill.)    Ptnc,  Nat.  MuHeiiiii,  ISBH, 

p.  115. 

Mote  OD  the  seooudary  etilarf;eineii[  of  Aii|!i<e8  iu  a  Pertdotite  fruu  Little  Deec 

Isle,  Maine.     Ant.  Jour.  Sci.,  Juue,  18dd,  pp.48(M90. 

Od  Ibo  San  Em>Klio  Meteorite.     Pruc.  U.  S.  Nat.  MuHeuiii,  1868,  p.  1G1. 

Od  tbe  SerpeDtiae  of  MoDtville,  New  Jeraoy.     Prou.  U.  S.  NxtioDal  Museuni, 

18KH,  p.  lOG, 
Mkunibu,   Stani-^laus.     U^terminatlon   lithologiqiie  de  la  Mdt4^orit«  de   Fayette 

County,  Tvxaa.    Cumptes  Reudus,  Duconiber  17.  IHOri,  p.  101*^. 
Michael,  Paul.     Uober  die  SaiisHnriC  G»bbvu.t  An*  Frcbte]);obirgUH.     Neuos  Jabrb. 

MiD.,Geol.,  etc.,  1H88,  1.  BaDd,  1.  Heft,  py.'JfiSi.     OLe  plate. 
MlCiiei.-Lf:vY,  A.,  aud  A.  Lachoix.     Siir  lo  granite  &  amphlbule   de  Vuugneray 

(Vaugnerite  de  Fouruet)      Bull.   Soc.   t'ranvaiso   Min6ralogie,   Jannarv,   1887, 

This  rock,  variously  described  noder  the  uaines  of  Faagurrile,  Micaceou*  iHoritc, 
audf  Fi'nintan,  is,  afterainicvoscopicstDdy,  reforriMl  by  tbe  above  Hutbori  ties  to  tbe 
i;ronp  of  hornblende  granites. 

Notesurlesroches^raplives  et  criHtallinosdeB  MnotagDesdn  Lyouuais.    Bull. 

Soc.  Ofiol.  de  Frauce,  188^,  3d  series,  No.  3,  vol.  xvi,  p.  216. 

Note  Kur  un  basalte  riclie  en  z6oliiheB  dos  cnviroiisde  Perrier(Puy.de.Dftmu). 

Bull.  Soc.  Frautaise  Mim^ralogie,  February,  1687,  vol.  x,  p.  G9. 

UlDDl.KMiss,   C.  S.      Crystalline  and  Metamoqihic  Rocks  of  the  loiver  Himalaya 

Garhwal  and  Kinioon.   Sec,  lit.    Roc.  Geol.  Soc.  of  India,  1888,  vol.  XXI,  p.  IW.pp. 

11-28.    Three  full-size  platus,  sboning  micro-structure. 
HOLLER,  Ed.     Pet rograpbi ache  Untersiichnug  einiger  Gesteiuo  der  Bhun.     NenoH 

Jahrb.  Miu.,  Geol.,  etc.,  1888,  1.  Baud,  zweitea  Heft,  pp.  ei-116,  with  one  plate 

of  twenty-three  tlgnrea. 
The  rocks  are  desiribed  as  saaidin'rich  topbrites,  phonolites,  nepheline  basalla. 
MouTON,  G.  H.     Microscopic  characters  of  the  Millstone  Grit  of  southwest  Lanca- 
shire.   Proc.  Liverpool  Geol.  Soc.,  1SH6-87,  vol.  v,  p.  ill,  pp.  280,263. 
The  microscopic  charaotew  of  the  Cefu-y-fedw  Sandstonei  of  Denbldhshire 

and  Fliiitsbire.     Proc.  Liverpool  Geol.  Soc,,  1»W6-'8T.  vol.  v.  part  iii,  pp.  271-279. 
Ht^GOE,  O.     Uober  " Gelenksandsteiu "  Ans  iler  Umgegeiid  von  Delhi.     Neiies  Jabrb. 

Mill.,  G{-ul..  etc.,  1887,  1.  Band,  zwcites  Heft.  p.  195. 
OSAMN,  A.     L'eber  Suuidinite  von  Siio  Miguel.     Neues  Jahrb.  Mio.,  G»ol.,  etc.,  1888, 

1.  Band,  zweitos  Heft,  p.  117. 
'  BeitrAg  kut  Kenntnisa  der  Labradorporpbyro  dor  Vog^Bon.     Habilitations- 

Hcbrift  znr  Erlanguug  der  Vcnia  Docoodi  ilur  boben  pbilosophisohun  FoculUit 

dor  Univeraitiit  Heidelberg,  vorgelegt  von  Dr,  A.  Osann,  Assislent  ani  miueralo- 

giscben  Inalitut.     AbhaDdlnngeii  zDrgeologiBchimSpecial-Karto  vou  Els.-Lothr., 

Band  ill,  Helt  tt,  lHi7.     Inaog.  Diss. 
pAiTON,  H.  B.     Die  Serpentin-  unil  Anipbibolgesteine  nonllirh  vou  Marienbad   iu 

Bohmen.    Mia.  u.  pet.  Mittbeilungiin,  >>.  B.,  ii.  u.  IU.  Heft,  pp.  89-144.    With  two 

wimd-culB  in  the  text. 
POHLMA.VN,  R.     EiDschlilHse  vou  Granit  im  Lampropbyr  (Kersautit)  des  Schiefer- 

bnicbes  Bitreustein  Iwi  Lebexteu  iu  Thilriugou,    Nouoa  Jabrb.  Miu.,  Geol.,  ete., 

]88d,  n.  Baud,  2.  Heft,  p.  87. 


352  RECOBD   OF   SCIENCE    FOB   1887   AND   1888. 

PoSepnv,  F.  Ueber  die  AdiDolen  von  Pribiam  in  Bi^hmeu.  Hio.  nail  pet.  MitlheilaO' 
gen,  I88g,  x.  Band,  III.  Hnfl,  p.  ITS. 

BAI6IN,  Catherine  A.  Not«a  oo  the  Metamorpbic  Boobs  of  Sonth  Devon.  4)uar. 
Jour.  Qeol.  8oc.,  No.  172,  November,  18»7,  vol,  xuii,  p.  715. 

Ou  some  rook  specimens  from  Somali  Land.     Geol.  Mag.,  September,  1888, 

p.  414. 

DeBcribes  tbese  rocks  as  porphyrites,  bomblende  diabase,  granite,  gneiases, 
tslc  Bcbists,  epldote  achiats,  qnartzite,  grJta,  sand  and  lime  etonee. 

On   some  rock  specimens   from   Socotra.     Geol.    Hag.,   November,  1S88,  p- 

504. 

KOWE,  A.  W.  Od  the  tocks  of  Essex  Drift.  Qoar.  Jonr.  Oeol.  Soc.,  No.  171,  August, 
1888,  vol.  XUII,  p.  Xt\. 

The  TOcks  were  studied  with  a  view,  if  possible,  of  ascertaining  their  original 
source.  They  are  ideutifled  as  granite  syenite,  quartz  porphyries,  qnartz  tra- 
chytes, trachjrtes,  dolerit«s,  graniiliten,  crystalline  sohiEtA,  ijuartzites  aod  quartz 
rocks,  Aandstones,  limeatoues.  and  fragments  of  silicified  woods. 

BuDOLPH,  Fritz.     Beitrag  znr  Petrographie  derAndi!n  von  Pern  mid  Bolivia.    Mid. 
nnd  pet.  Mittheilnngen,  IX.  Baud,  iv.  n.  v.  Hon,  p.  2ti9 
The  rocks  described  are  andeMites  of  the  pymiene  or  bom  blende  varieties. 

EuTLBV,  Frank,  On  Perlitic  Felsites,  etc.  Qiiar.  Jour.  Geol.  Soo.,  No.  176,  Novem- 
ber, 1888,  vol.  XLiv,  p.  740. 

Deitcribes  au  obacnre  perlitic  structure  occarrini;  in  certaia  felsitic  rocks  of  the 
HeYefordshire  Beacon;  snggest*,  hirtber, the  probability  that  felsites  resnltiiig 
from  tbe  devitrilication  of  obsidian,  quartz  felsites,  aplite,  arkose  or  feldepathic 
grits  may  od  decomposition  pass  into  rocks  composed  mainly  of  qnartz  and  kaolin 
and  thence  by  further  alteration  into  epidosite. 

On  tbe  rucks  of  the  Malvum  HiiU.     Quar.  Geol.  Joar.  Soc.,  No.  171,  August, 

1888,  vol.  XLiii,  p.  481. 

Sandbbrcrk,  p.  Bemerknngeu  ilber  den  Stlbergehalt  des  Glimmers  aus  dem 
Oneisse  von  Schaphaeh  uud  des  Augits  nus  dem  Diabase  von  Andreasberg  au 
Hnrxe.     Neues  Jahrb.  Miu.,  Geol.,  etc.,  1887,  i.  Band,  erstt^i  Kef),  p.  111. 

Sauer,  a,  Ueber  Rielieckit,  ein  nencs  Glied  der  Hornblendegruppe,  sowie  fiber  Neo- 
bildnng  voii  Albit  in  grauitiscben  Orthoklasen.  Zeitschrift  dents,  geol.  Gesell., 
XI..  Band,  i.  Heft,  p.  138. 

SciiMtDT,  C.  Diabaspori'hyrtte  nnd  Melaphyre  vom  Nordabbang  der  Scbweiier 
Al|>en.    Nenes  Jnhib.  Min.,  Geol,,  etc.,  1887,  i.  Band,  entes  Heft,  p.  56. 

De!>crtl>eH  a  diabase  porpbyrite  and  melapbyr  preHeutinr;  certain  ioteresting 
features.  The  porphyriteocciin,  cutting  Eocene  strata  in  its  three  tvpical  varie- 
ties, as  adense,  dirir,  irrayisb  green,  in  places  dark  violet  raoltledor  veined  rock 
cnrryiug  small  neats  of  CHlcitc,  lu  tbe  thin  nection  it  is  prouounccrtly  porphyritic, 
with  long,  slcndi'r  plagioclases,  which  from  theirsmall  extinction  angles  are  SDp- 
poseil  to  beoligoclaso.  The  groundmnss  consists  of  augite  and  feldspars,  some- 
times grouped  in  tulfs  or  with  a  tendency  toward  spherulitic  structure.  The 
feldspars  contHin  incloeures  of  the  aiiiorpbons  base,  often  showing  a  mere  vein 
of  feldspAr  substance.  The  second  variety  is  of  a  gray  green  color,  and  badly 
altered,  only  tlio  fxIdHpars  being  recognizable  while  the  base  has  gono  over  to 
chloritic  material,  and  granules  of  opacito,  calci  to,  anil  chlorite  abound.  Tbe  third 
variety  is  a  reddish  brown  densn  I'ock  which  the  microscope  shows  to  consist  of  a 
confused  a^grcKate  uf  oligoclaan  Icistens  with  interstiliiil  irregularity  developed 
nugites.  The  stone  therefore  presents  all  the  eharactera  of  the  pre-Terlisry  por- 
pbyritos,  although,  as  above  not4)d,  of  jiost-Eocene  age.  The  melapbyr  is  also  of 
interest  as  containing  olivine,  which  bns  unilergone  altoiation  intoabastite-like 
Hiibstaiici',  linre  noted  for  the  first  time, 

^\^^^r  deu  N<>K<'i>aniilnn  Taveyuunaz-HiLndHtitin.     Neues  Jahrb.  Miu.,  Geol., 

etc.,  1888,  II.  Bund,  crsles  Helt,  p.  eO, 
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ShibboRn,  C.  Davibs.    Od  a  limeitone  with  Concentric  Stractare,  from  Knla,  North 

India.    Geo).  Mag.,  June,  1888,  p-SSCl. 
Smock,  John  C.     Buitding  atone  in  the  State  of  New  York.     Bull.  No.  3,  N.  Y.  State 

Has.  of  Nat.  Hiitory,  1888,  8yo,  pp.  1&2 ;  piloted  for  the  Museum. 
The  volume  gives  an  account  of  (1)  tbo  geological  position  and.  geographical 

distribution  of  tbe  building  atone  in  this  State;  (8)  deccriptive  nateof  qnarr/ 

district  and  quarries. 
SoUBRVAlL,  Alkx.     On  a  remarkable  D;ke  in  the  Serpentine  of  the  Lisard.    Geol. 

Mag.,  1888,  p.  553. 
Stbbxo,  a.    Uflber  die  in  den  Graniltu  von   Baveno  rorkommenden  Hinerallen. 

Nenea  Jabrb.  Uin.,  Oeol.,  etc.,  1887,  i.  Bond,  eratea  Heft,  p.  98. 
BtrUvbb,  J.    Ueber  Ooataldit  and  Glankophan.    Neoea  Jahrb.  Hin.,  Geol.,  etc., 

leST,  I.  Band,  sweites  Hefl,  p.  313. 
Tatb,  a.  HotMAS.    Iron  aa  a  coloring  matter  of  Boclu.    Proc.  Liverpool  Geol.  Sac., 

1886-W,  vol.  V,  part  in,  pp.  887-389, 
Tbbmerk,  M.    Note  aur  troia  rocbes  6raptivea  interatratifidea  dana  le  terrain  houUler 

da  Gard.     BuU.  Soc.  06ol.  de  France,  3d  aeries,  1888,  No.  7,  vol.  XVI,  p.  617. 
TORNBBOHif,  A.  E.     Ueber  doa  bitnratnrise  Oestein  vom  Nnllaberg  in  Sobweden. 

NeuesJahrb.  Hio.,UeoI.,elc.,  1888,  ii.  Band,  entea  Heft,  p.  1,  with  12  wood-cnU. 
Tan  Hisb,  C.  R.    Kote  on  the  enlargement  of  hornblendes  and  augitea  in  Fiag- 

mental  and  Ecnptive  Rocks.     Am.  Joar.  Sol.,  1887,  vol.  xxxiil,  p.  385. 
Tun  Kovllon,  H.,  and  TiCT.  Ooldschmidt.    Ueber  die  geologischen  der  Inselo 

Syra  Syphnios  u.  Tiuon.    JaUrb.  d.  k.  k.  geol.  Beicbsanatalt,  1867,  xxxvii,  1st, 

pp.  1-.34. 
Tbe  rocks  deaoribed  are  gneisses,  glanoopbone,  hornblende,  "  strahlstelu,"  and 

angitio  sobists,  with  secondary  serpentine  afUr  the  horn  blende  aobiata. 
Wbtbbred,  Edward.     On  insolnble  residuea  obtained  from  tbe  Carboniferous  Lime 

atone  series  at  Cliftoa.     Qnar.  Jour.  Geol.  Soc.,  No.  174,  May,  1888,  vol.  xuv,  p. 

186. 
Whitfibu),  J.  E.,  and  G.  P,  Merrill,    The  Fayette  Connty  Meteorite.    Am.  Joar. 

Sol.,  Augost,  1888,  vol.  xxxvi,  pi».  113-119.     Two  fignrea  in  text. 
Gives resaltaof  obeniioaland  mioroscopioexamioationsof  a  ohondritio  olivina 

enatatite  atone  from  above-named  locality. 
WiLUAJiS,  Oeokgb  H.    Ou  tho  Serpentine  of  Syracnse,  N.  Y.  Science,  Marob,  1887, 

vol.  IX,  p.  23^ 
ThaNotlteaofthe  "Cortlandt  8eries"oD  tbe  Hudson  River,  near  Peeksktll, 

New  York.    Am.  Jonr.  Sci.,  1887,  vol.  xxxiii,  3d,  p.  135-144,  also  191-199. 
Theroeksdescribedaro  norites  proper,  bombleudenorite,  mica  norite,  hyperite 

or  aagite  norite,  and  pyroienite. 
On  thecbepiical  composition  of  the  ortboclase  in  tbe  Cortlandt  norile.    Am. 

Jonr.  of  Sci.,  1887,  vol.  xxxiii,  p.  343. 

On  the  Serpentine  fPeridotite)  ucenrring  in  the  Onondaga  Salt-gronp,  at 

Syraonae,  Neir  York.    Am.  Jour.  Sci.,  Aug.,  1887,  vol.  xxxiv,  p.  1J7. 

Sbowa  that  thia  rook,  conHidered  by  Dr.  Hunt  (Min.  Pbys.,pp,  443-447)  as  orig- 
inating as  an  aqueous  precipitate,  is  in  reality  au  altereil  peridotite. 
The  massive  rooks  and  contact  phenomena  of  tbe  "  Cortlandt  Series,"  neat 

Peekskill,  New  York.    Johns  Hopkioa  Univ.  Cironlar,  April,  1888,  p.  63. 
Abatroct  of  a  series  of  papers  in  coarse  of  pnblicatian  in  tbe  American  Jouraal 

of  Science. 
Gatil  nach  Tlmeoit  in  veraodertem  Diabas-Pleonast  (Hercynit)  iu  Norit  vom 

Hndson-FloM,  PeroirBkit  in  Serpentin  (Peridotit)  von  Syracuse,  New  York. 

Nenea  Jahrb.  Hio., Geol., etc.,  1887,  ii.  Baud.  p. 263. 
Worth,  R.  N.    Some  Detrilal  Depoaita  associated  with  tbe  Plymouth  Limestone. 

Traoa.  Roy.  Oeol.  Soc.  of  Cornwall,  vol.  xi,  part  tii,  pp.  tSl-tSS. 
H,  Mis.  142 23 
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WuLr,  Heinricb.    Beitrag  zar  Petr<^rapliie  des  HiireroUudes  in  SUdweat-Afrika. 

UId.  DDd  p«t.  Hittbeilaiig«D,  viu.  Bftod,  iti.  a.  iv.  Heft,  p.  193. 
Dwcribes  th«  locks  aa  granite,  diorit«,  tMwslt,  gneisa,  mica  aod  dlorite  ecbiats, 

amphibolite,  angite,  gneisses  beatiDg  soapolile  aud  wallaatouite,  aagite  schiBts, 

and  gronnl'ir  limeaionee. 
WULPtNO,  B.  A.    Uotersuobang  einesNephelinejeoit  aasden  Mittleren  Transvaal, 

Sdd-AfKkB.    NeDesJalirb.Min.,Qeol., etc.,  1886,  Ii.  Band,  oreles  Heft,  p.  16. 
YoUKO,  JOHK.     Quartz  as  a  Bock- Forming  Mineral,     Trans.  Geol.  Soc,  of  Glasgow, 

ia86-W,  1887-^86,  toL  vui,  part  u,  p.  27», 


^dbvGooglc 


RECENT  PBOGBESS  IN  DYNAMIC  MBTBOBOLOGT. 


By  CuevKi^ND  Abbx. 


The  previous  summaries  of  progress  iti  meteorology  that  I  have  pa1> 
lished  sJDce  1S71  have  each  iu  its  turu  more  or  less  imperfectly  cov- 
ered the  whoiefieldof  meteorology,  bat  it  has  not  seemed  wise  for  me  ia 
the  present  summary  to  endeavor  to  compms  a  science  which  is  now  bo 
rapidly  cDlargliig  in  all  directions.  Several  reasooH  have  led  me  to 
this  couclnsiou,  among  whtcit  I  may  mention,  first,  the  fact  that  the 
American  Journal  of  Meteorology,  published  at  Ann  Arbor,  Mich.,  and 
which  is  now  in  its  fifth  year,  has,  eince  the  publication  of  my  sum- 
mary for  1884,  endeavored  to  keep  its  American  readers  fully  acquainted 
with  the  progress  iu  all  branches  of  our  subject,  while  the  German 
Zeitschrifl,  published  at  Hamburg,  and  which  is  now  in  the  sixth  year 
of  its  succession  to  the  Austriau  Zeitschrift,  accomplishes  the  same  ob- 
ject for  German  readers  in  the  most  exhaustive  manner,  and  is  of  course 
widely  circulatetl  in  this  conntry.  Again,  as  regards  recent  progress 
'  in  instrumental  meteorology,  American  readers  will  perhaps  find  a 
sufficiently  complete  statement  of  the  present  condition  of  that  subject 
in  my  Treatise  published  in  December,  1888,  as  part  ll  of  the  annual  re- 
port of  tbeChief  Signal  OflicerforlSS?.  Finally,a8my  own  studies  have 
during  the  past  year  been  almost  wholly  directed  to  the  dynamical 
phenomena  that  are  offered  to  us  in  the  movements  of  the  atmosphere, 
and  as  these  are  undoubtedly  by  far  the  most  important  questions  that 
come  before  the  practical  meteorologist,  and  are  those  about  which  most 
numerous  inquiries  are  made  (or  rather  by  means  of  whioh  innumera- 
ble popular  qnestioDs  must  be  answered),  I  have  in  the  present  sum- 
mary endeavored  to  give  an  account  of  the  important  works  that  have 
appeared  up  to  December,  1888,  on  the  movements  of  storms  and  the 
general  motions  of  the  atmosphere,  reserving  for  a  next  report  some 
equally  important  papers  that  have  come  to  hand  since  that  date. 

Some  of  these  memoirs  are  so  important  and  so  little  accessible  to 
American  readers,  that  not  content  with  a  popular  summary,  I  have  pre- 
pared full  translatious  of  them,  which  will  be  printed  in  the  present,  or 
a  following  Report,  iu  the  confident  hope  and  expectation  that  American 
mathematicians,pbysrcists,and  meteorologists  may  thus  be  stimulated  to 
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prosecoto  farther  studies  in  the  directions  indicated  by  the  most  saocess- 
ful  European  Btadenta.  At  first  sight  these  original  memoirs  and  even 
the  popular  summaries  may  appear  mathematical  and  repngnant  to  the 
ordinary  meteorological  observer,  bat  meteorology,  like  astronomy,  em- 
ploys a  Tide  range  of  talent.  If  the  observer  and  the  compnter  are 
needed  in  both,  so  also  are  the  physicist  and  mathematician  j  in  both 
cases  we  have  to  do  not  merely  with  the  superficial  phenomeoa  of 
nature,  bat  also  with  the  fundamental  laws  that  underlie  these  and  a 
process  of  severe  thought  is  needed  in  the  discovery  and  the  applica> 
tion  of  these  laws.  It  seems  to  have  been  conceded  by  all  that  meteoro- 
logical phenomena,  at  least  those  which  depend  on  the  motions  of  the 
atmosphere,  are  too  difficult  to  be  unraveled  at  present,  but  daring  the 
past  few  years  the  application  of  thermodynamics  has  been  so  helpful, 
and  the  stndy  of  fluid  motions,  whether  discoutinnous  or  steady,  has 
made  such  advances  as  to  jnatify  the  belief  that  we  may  begin  to  build 
alasting  superstructure  of  dynamic  and  rational  deductive  meteorology. 
Bnt  such  a  work  needs  the  co-operation  of  many  minds. 

The  fundamental  factors  in  meteorology  aud  climatology  are  the 
forces  of  heat  and  gravity ;  the  figure,  rotation,  aud  inequalities  of  the 
earth ;  the  circulation  of  vapor,  and  its  latent  beat;  all  this  is  summed 
up  in  « the  thermodynamics  and  hydrodynamics  of  our  atmosphere." 

For  ages  mankind  has  relegated  to  evil  and  good  spirits,  to  chance, 
to  instinct  or  will,  to  the  stars,  the  planets,  the  comets,  and  the  moon, 
to  the  fates,  to  sun-spots,  to  electricity,  and  to  every  other  form  of  su- 
perstition the  explanation  of  our  complex  phenomena,  because,  in  our 
despair,  we  were  not  able  to  comprehend  the  itoasibilitiea  of  the  simple 
laws  of  mecbanics.  The  labors  of  hydraulic  engineers  in  handling  the 
turbnient  flow  of  rivers ;  of  astronomers  in  treating  the  motion  of  the 
planets;  of  chemists  in  unraveling  the  mysteries  of  comimund  bodies; 
of  physicists  in  explaining  thepheuomenaof  ligUt,  heat,  and  electricity; 
of  mathematicians  in  resolving  the  difficulties  attending  the  treatment 
of  complex  fhnctions,  were  all  needed  as  preparatory  to  successful 
attacks  upon  the  laws  of  the  motions  of  the  atmosphere.  May  the  pres- 
ent summary  be  the  means  of  enlisting  the  co-operation  of  universities 
and  their  patrons,  professors  and  their  students,  in  a  work  that  prom- 
ises results  so  important  to  human  welfare. 

The  few  memoirs  that  I  have  summarized  in  tbe  following  pages  as 
having  Important  bearings  on  our  knowledge  of  the  atmosphere  aud  its 
storms  are  to  bo  classified  as  follows : 

I.  Laboratory  experiments  on  fluid  motion. 

1.  Helmholtz  ami  Kircboff.  &.  Culledon  and  We; her. 

2.  Oberbecfc.  6.  Reynolds. 

3.  VettiD.  7.  Hogen. 

4.  BeEold.  8.  Kammer. 

II.  Statistics  of  actual  storms. 

9.  lioomii. 
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in.  Tbeoretical  liydro-djuamics  applieil  to  the  motion  of  the  air. 

10.  Koppeo.  la  Uliot. 

11.  F'errel.  19.  Sir  William  ThoniMii. 
Vi.  Spning.                                                        20,  Oberbeok. 

13.  Oreety.  21.  Ob«rl»ok. 

14.  Scott.  2J.  Oberlieck. 

15.  Blaaford.  23.  Helmbottz. 

16.  Davis.  24.  Diro  Kitoo. 

17.  Aberoromby.  Sfi.  Fluid  motion. 
lY.  Thenno-dyD amies  of  atmospberic  pheDomeoOD. 

2(i.  Intnvinctory.  27,  Bezold. 

V.  Prediction  of  storms  and  weather. 
S8.  Abbo. 

I.— LABORATORY  EXPERIMENTS  ON  FLUID  MOTION. 

Tbe  imitation  in  laboratory  experiments  of  natural  motioDS  of  tbe 
atmosphere  offers  an  instructive  and  fascinating  field  for  research. 
Among  those  who  have  contribated  to  this  subject  are: 

(1)  MelmholtZjin  1857,  first  solved  analytically  the  problems  of  vortex 
motion,  and  in  1868  those  of  jets,  both  being  illnstrations  of  general 
propositions  iu  discontinons  motions.  Kircbhoff  immediately  followed 
with  solutions  of  other  cases,  and  since  then  W.  Thomson,  J.  J.  Thom- 
son, Bayleigh,  Hicks,  and  other  Eoglish  writers,  Oberbeck,  Planck, 
Zoppritz,  Bertrand,  Bousainesq,  Saint  Vincent,  and  others,  have  added 
to  these  conquests  of  analysis.  Tbe  experimental  illnstrations  and 
verifications  of  their  results  have  been  especially  dae,  as  regards  jets 
in  liquids,  to  Savart  1833,  Bidone  1838,  Eayleigh  1879,  Oberbeck  1877, 
Reynolds  1883,  nnd  as  regards  jets  and  whirls  in  air  to  Tettin  1837 
to  1887,  CoUadou  and  Weyher  1887. 

(2)  Oberbeck. — As  long  ago  as  1877  this  mathematician,  by  carefol 
eitperiments,  reproduced  the  resalts  analytically  obtained  by  himself 
and  predecessor,  all  of  which  will  be  found  in  the  appended  translation 
of  bis  memoir  on  discontinuous  motions.  These  jets  in  water  have  a 
close  analogy  to  the  columns  of  warm  air  that  rise  in  the  atmosphere. 

(3)  Vettin,  of  Berlin,  whose  work  began  18C6,  and  whose  first  publi- 
cation was  in  PoggendorfTs  Annalen  of  1857,  met  with  an  opiKtsition 
ftY)m  Dove,  that  seems  to  have  inspired  him  with  the  resolution  to  ob- 
serve and  experiment  until  all  doubt  was  settled.  Consequently,  we 
owe  to  Vettin  a  remarkable  series  of  observations  on  clouds  and  most 
instructive  experiments,  illustrating  the  whole  convective  process  by 
which  heat  and  moisture  are  carried  by  the  air  from  the  ground  to  the 
upper  atmosphere,  and  inversely  the  dryness,  cold  and  motion  of  the 
upper  air  brought  down  to  us.  Vettin's  latest  contributions  are  in  the 
volumes  of  the  Aleteorologischo  Zeitschrift  for  1887. 

(4)  Bezold,  who,  in  1880,  was  called  from  Munich  to  Berlin  to  take 
charge  of  the  reorganized  Meteorological  Institute  of  Prussia,  has  pub- 
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meters,  into  decimH)  fractions  of  the  whole  leugtb  of  the  plate,  and  apply 
the  oorrespondiuf;  angles  to  similar  plates  of  any  size. 

This  can  be  done  iu  the  case  of  the  square  plate  A,  by  simply  multi- 
plying  its  sides  and  its  C  by  two,  and  thus  obtaioing  the  column  2A, 
as  if  for  a  square  180°"*  on  a  side.  If  the  reasoning  were  correct  then 
the  a  in  the  column  2A  should  be  comparable  with  those  extrapolated 
from  B  and  G,  but  the  relation  between  them  is  not  simple,  so  that  care 
mast  be  taken  in  applying  this  data  to  other  cases. 

Cotter  of  pr€**ur»  for  inclined  rtetangUt. 
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II. -STATISTICS  OF  ACTUAL  STORMS. 

(9)  Elias  Loomis,  on  the  form,  eTtension,  movement,  and  temperature 
phenomena  of  barometric  maxima  and  minima. — ^The  Itret  and  second 
chapters  of  the  revised  editiou  of  Loomls'a  contributions  to  meteorology, 
although  printed  iu  New  Haven  In  1885  and  1887,  respectively,  for  pri- 
vate distribntion  in  Europe  mostly,  will  not  be  generally  accessible  to 
American  readers  until  they  appear  iu  permanent  form  iu  the  forth- 
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comiug  volume  iv  of  the  Memoirs  of  the  National  Academy  of  Science. 
As  an  early  copy  of  the  private  edition  has  fallen  into  the  hands  of  Srs. 
Van  Bebber  and  W.  Koeppen,  the  latter  hae  given  a  condensed  review 
of  both  chapters  more  perspicnons  than  the  mass  of  details  given  iu  the 
original.  We  shall  do  oar  readers  a  favor  by  laying  this  before  them ; 
and  the  more  so  inasmnch  as  the  labor  bestowed  by  Koeppen  and  his 
occasional  criticisms  as  reviewer  enhance  the  valoe  of  his  work.  This 
conatitatea  a  most  condensed  summary  of  the  results  to  dynamic  meteor- 
ology of  the  statistics  published  daily  by  the  IJ.  S.  Signal  Service. 

Babumetbic  u&xiha. — ^The  isobars  around  a  barometric  maximum 
are  of  irregnlar,  more  or  less  elliptical,  form.  The  ratio  of  the  greatest 
to  the  least  axis  of  the  ellipse,  as  determined  by  Loomis  from  three  years' 
observations  for  North  America,  for  Europe  and  the  Atlantic  Ocean,  is, 
respectively,  1.91  for  238  cases  in  North  America,  and  1.84  for  252  uases 
in  Europe  and  on  the  Ocean,  In  a  third  of  all  these  cases  this  ratio  was 
more  than  3.  The  same  number  is  also  found  by  Loomis  for  the  ratio 
of  the  similar  axes  in  areas  of  barometric  minima.  The  direction  of  the 
longest  axis  with  reference  to  the  meridian  is  also  demonstrated  to  vary 
very  little  in  the  two  regions,  being  as  showu  iu  the  accompanying 
table: 


a»"h^  I'^^tlT'^ 

S.WK...- 

N. 16^  E. 

The  more  easterly  direction  of  the  axes  of  the  minima  on  the  ocean 
and  in  Europe  is  by  Loomis  attribnt«d  to  the  frequent  formation  of  a 
ridge  of  high  pressure  which  in  the  colder  half  of  the  year  connects  the 
area  of  high  pressure  in  Asia  and  the  Azores.  Tliree-fonrths  of  the 
above  cases  are  of  this  kind. 

Loomis  subjects  to  a  special  investigation  the  especially  intense  baro- 
metric maxima.  He  collects  these  iu  tliree  tables,  of  which  the  first  one 
(Loomis  No.  XL)  contains  all  cases  in  which,  dnnng  the  years  1872  to 
1884,  a  pressure  of  over  30.85  inches  (T83.6  millimeters)  occurs  at  any 
station  of  the  United  States  on  the  charts  of  the  Signal  Service ;  the 
second  table  (Loomis  LTi)  contains  tbe cases  in  which,  dnring  the  years 
1874, 1876,  and  1881,  an  isobar  of  735  millimeters  occurs  on  the  Hoff- 
meyer  charts,  and  their  continuation  by  the  Seewarte;  the  third  table 
(Loomis  Lvni)  contains  those  cases  in  which,  during  the  interval  from 
1877  to  the  beginning  of  1884,  au  isobar  of  31  inches  (787.4  millimeters) 
occurs  on  the  charts  of  the  International  Bulletin  of  the  Signal  Service, 
which  comprehends  the  whole  northern  hemisphere. 

The  annual  distribution  of  these  cases  is  given  by  tbe  following!  tabular 
summary  J  in  which,  of  the  double  numbers,  the  first  one  gives  the  num- 
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ber  of  separate  occasions  od  which  high  maxima  occur,  each  one  Iwing 
separated  from  the  other  by  interveDiog  times  of  low  pressure;  the 
second  Dnmber  fin  brackets]  gives  the  number  of  charts  on  which  tbey 
occur.  With  respect  to  these  numbers  it  is  necessary  to  remember  that 
for  the  United  States  (series  a)  there  are  three  charts  daily,  bat  for 
Europe  and  the  Atlantic  Ocean  (series  b)  two,  and  for  the  northera 
hemisphere  one  eaoh  day  (series  c). 

(a)  UDited8l&tes&ndCsDBda..1[3]  10[73]  8[641  UjQI]  16[801  3[Sfi]  62[337] 
(ft)  EDropeandAtlanticOc«iu.a[4]  6[U]  4[14]  3[13]  5[20]  4[18]  24 [  821 
(o)  Northern  hemispbere 1[1]     6[  8J  13[34)    10[89]      4[  4}    :.[  5]    37[  61] 

In  the  other  months  of  the  year  such  high  barometric  readings  do  not 
occur. 

As  concerns  the  geographical  distribution  over  the  surface  of  the  earth, 
the  maxima  occurred  as  tbllows : 

Series{a). — Eighty -two  per  cent,  west  of  90°  longitnde  (west  of  Green- 
wich], and  the  greater  part  north  of  46°  north  latitude. 

Series  {b). — Three-fourCbs  were  in  Asia  and  only  two  oo  the  Atlantic 
Ocean." 

Series  (c). — Of  these  eighty-one  charts,  seveuty-fonr  show  the  maxi- 
mum over  Europe  and  Asia,  six  over  North  America,  and  one  on  the 
ocean  west  of  Ireland.  The  station  with  the  highest  pressure  occurred 
ill  Europe  or  Asia,  always  between  latitude  60°  and  60°  north,  with  one 
exception,  when  it  was  at  Taschkent;  in  thirty-two  cases  it  was  at 
Jenisseisb  (latitude  58°.5  north);  in  nine  cases  at  Barnaul  (63°  north), 
and  in  seven  cases  at  Nertschinsk  (61°  north),  and  the  other  seven  at 
Semipalatinsk  (60°.6  north).  Within  Europe  proper  such  extreme 
maxima  were  observed  only  in  Europeau  Busaia,  and  the  centers  oc- 
curred either  at  Wjatka,  Kazan,  Moscow,  or  Warsaw,  the  two  latter 
only  once  each.  Such  high  pressures  occur  very  decidedly  only  in  the 
centers  of  the  continent  and  in  the  colder  seasons  of  the  year. 

For  such  of  the  areas  of  high  pressare  as  coald  be  followed  for  many 
days  the  following  results  are  given  : 

Series  [a). — An  average  movement  toward  south  40°  east,  or,  if  we  con- 
sider only  the  movement  east  of  the  Hocky  Mountains,  south  57°  east, 
with  a  velocity  of  21  English  miles  per  hour  (eight  degrees  of  a  great 
circle  per  day) ;  tlie  average  movement  of  the  maxima  is  therefore  di- 
rected more  southerly  than  that  of  the  minima. 

Series  (b). — lu  fourteen  cases  of  long-coutiuaed  high  areas  there  were 
eleven  where  the  last  position  lay  more  southerly  than  the  first,  and 

*  On  nJDeteen  of  these  eighty-two  oharta,  tbe  highest  isobar  is  790,  on  Sve  charts 
it  is  795,  and  on  one  chart  (Jannary  1,  1876^  it  is  BOO  millimeters;  on  this  day  tha 
niazimnni  iraa  at  Omsk ;  In  the  .vear  1677,  fur  which  the  Hoffmeyer  charts  were  not 
printed,  there  occnrred  a  still  higher  harotnet«r,  on  Ueceinber  IG,  namely,  H06.6  aa 
redaced  to  sea-level,  or  unrnduced  764. .'i,  which  is  the  highest  atmospheric  preaaure 
thutLooniis  has  fonnd  anywhere  charted. 
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eight  wbere  tfae  last  was  more  easterly  than  tlie  first,  as  opposed  to  three 
and  five  cases,  respectively,  where  the  moTement  was  toward  the  north 
or  west. 

Series  (c).— For  the  maxima  in  this  series,  Loomis  remarks  that  appar- 
ently, by  reason  of  small  variations  of  the  pressure  of  the  air,  the  cen- 
ters appear  to  show  rapid  movemeots  to  and  fro,  but  that  in  general,  in 
the  fonrt«en  cases  where  the  isobar  of  31  inches  continned  for  at  least 
two  days,  the  position  on  the  last  day  did  not  differ  materially  from  that 
ou  the  first 

The  relative  size  of  the  barometric  maxima  in  the  United  States  was 
investigated  by  I^oomis  for  the  maxima  of  Series  (a)  (Loomis  Table  xii), 
with  the  assistance  of  the  charts  of  the  International  Bulletin,  hntvniy 
since  October,  1877,  because  the  weather  charts  for  the  United  States 
only  did  not  cover  euough  ground  to  fully  present  these  extended  phe- 
nomena. The  mean  value  of  the  smallest  diameters  of  these  regions  of 
extraordinary  high  preesares  measured  between  the  isobars  of  762  milli- 
meters is  2,687  miles,  which  is  equal  to  the  width  of  the  American  con- 
tinent at  40°  north  latitude.  The  mean  distance  of  the  centers  of  low 
pressures  &om  the  centers  of  maxima  was  2,371  miles  on  the  east  side 
of  the  maxima  and  2,381  miles  on  the  west  side ;  the  value  of  the  lowest 
isobars  in  these  measurements  was  29.1d  inches  =  741.4  millimeters  ou 
the  east  side,  and  29.67  inches  =  751.1  millimeters  on  the  west  side;  so 
that  therefore  the  gradient  was  twice  as  great  on  the  east  side  as  on 
the  west  side.  If  we  reduce  the  adopted  snjierior  limit  from  30.85  to 
30.4,  we  find  Chat  the  mean  diameter  of  the  maxima  between  1877  and 
1884  that  rise  above  this  limit  amouuts  to  1,409  miles,  and  that  the  ba- 
rometer in  these  is  on  the  average  0.40  inch  above  its  normal  value. 
For  the  maxima  above  30,85  these  values  become,  respectively,  2,587 
miles  and  0.75  inch.  Since  0.75:0.40  =  2,587:1,380,  therefore  the 
dumeters  of  the  maxima  are  approximately  proportional  to  their  alti- 
tudes measured  from  the  normal  value. 

Series  (b). — The  mean  diameter  of  the  maxima  of  this  series  for  which 
the  isobar  760  millimeters  is  tHken,  is  at  least  2,740  miles,  therefore 
larger  thau  in  the  United  States.  The  lowest  isobar  on  the  west  side 
was  on  the  average  739  millimeters — only  in  two  cases  was  it  less  thau 
730 — whereas  this  is  a  frequent  case  ou  the  Atlantic  Ocean;  therefore 
here  also  an  uncommon  high  pressure  does  not  imply  a  remarkably  low 
pressure  in  the  neighborhood.  The  mean  distance  of  the  center  of  high 
pressure  from  that  of  low  pressure  on  the  west  amounted  to  2,280  miles, 
which  indicates  a  somewhat  greater  gradient  ou  the  European  side  ot 
the  ocean  than  on  the  western  or  American  side. 

Series  {c). — The  mean  diameter  of  the  maxima  of  this  series  is  3,800 
miles  in  the  north-sooth  direction  under  55°  of  north  latitude,  and 
4,900  miles  in  the  east  west  direction. 

The  temperature  relations  of  tlie  barometric  maxima  are  quite  thor- 
oughly investigated  by  Loomis.    In  the  cold  season  of  the  year  the 
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tnaxima  are  characterized  by  very  low  temperature.  Fortbose  in  North 
America  the  following  table  gives  Troin  twelve  years'  obBervations  the 
pressure  and  the  departures  of  temperature  for  the  stations  that  showed 
the  highest  pressure  at  the  time: 
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This  shows  that  the  higher  the  pressure  by  so  much  greater  is  the 
cold.  The  maxima  of  pressure  and  of  cold,  however,  do  uot  as  a  rale 
jccur  at  the  same  time  and  place,  but  lie  on  the  average  400  miles  apart, 
and  the  greatest  temperaturedepartnreordiuarilylies  north  of  the  high- 
est barometer.  (This  which  holds  for  North  America  does  uot  obtain  in 
Europe. — W.  K.)  The  temperature  depression  at  the  center  Is  greater 
when  the  center  lies  west  of  87°  W.  longitude  than  when  it  lies  east 
thereof;  for  pressures  of  30.85  inches  the  temperature  depression  is  in 
the  first  case  28.8°  F.  (or  19°  C.) ;  for  the  second  case  it  is  24°  F.  (or  13.3° 
C).  Id  three-fourths  of  all  the  cases  in  series  (a)  the  thermometer  at  the 
center  fell  below  0°  F.  (or— 17.8o  C).  In  twelve  cases  it  fell  to— 30° 
P.  (or— 34.5°  C).  For  the  maxima  of  the  series  (ft)  for  Europe,  after 
exclodiug  the  two  cases  of  the  ocean,  the  mean  temperature  fell  to 
—35.4°  0.,  and  the  mean  for  the  three  winter  months  fell  to— 28.0°  G. 
For  the  maxima  of  the  series  {e),  in  so  far  as  they  occur  over  Europe 
and  Asia,  the  departure  from  the  normal  was  somewhat  less,  averaging 
— 19°  F.,  or— 10.6°  C,  and  the  mean  temperature  was  about  the  same, 
namely— 38°  0. 

For  the  average  of  all  cases,  whenever  the  thermometer  at  Jenisseisk,- 
betweeu  1870  and  1883,  went  below— 30°  C,  the  barometer  stood  7.S 
millimeters  above  ite  normal  value,  but  only  in  one  of  these  cases  did 
the  pressure  exceed  787  millimeters.  Therefore,  extraordinary  low  tem- 
peratures are  generally  accompanied  by  high,  but  seldom  by  extremely 
high,  barometric  pressures. 

In  the  warmer  seagon  of  the  year  the  temperature  in  the  center  of  the 
maxima  is  also  generally  below  the  normal,  but  only  a  little  below. 
For  the  average  of  the  cases  where  the  pressure  in  the  Uuitetl  States 
during  1873  to  1880  exceeds  30.35  inches  (or  770.9  millimeters)  the  tem- 
|)erature  was  8.3°  F.=4.7°  C  below  the  normal,  and  here  also  for  places 
west  of  87°  longitude  the  depression  is  greater,  i.  e.,  6.0°  C,  than  for 
places  ou  the  east  of  that  meridian,  where  it  is  3.8°  0. 


DYNAMIC    METEOBOLOOY. 


365 


Id  the  interior  of  the  United  States  the  highest  t«mperatare  of  the 
sammer  asually  occnrswith  a  pressure  that  is  decidedly  below  the  mean 
value,  but,  on  the  other  hand,  on  the  Atlantic  coast  it  occurs  with  a 
normal  pressare.  For  the  Korth  Atlantic  Ocean  and  Europe-Asia 
Loomis  deduces  from  seven  years'  observations  tbe  mean  thermometric 
departures  at  the  time  of  tbe  monthly  maxima  of  temperature  for  the 
months  of  Juoe,  July,  and  August,  aud  for  a  number  of  stations.  The 
average  of  the  three  mouths  is  given  in  the  following  table : 
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Therefore  equally  as  in  North  America,  so  also  in  the  interior  of  the 
Europe-Asiatic  continent,  tlie  greatest  summer  temperature  occurs  with 
a  barometric  pressure  that  is  some  millimeters  below  the  normal  value, 
while  on  the  ocean  and  also  rarely  in  the  northern  parts  of  the  conti- 
nents, southward  to  Moscow  and  Kazan,  the  greatest  summer  temiiera- 
tures  occur,  with  relatively  high  pressure. 

Barohetbic  minima. — In  order  to  make  the  comparison  more  com- 
plete between  the  areas  of  high  and  low  pressure,  Professor  Loomishas 
also  supplemented  bis  work  on  the  latter  subject  1>y  a  new  collocation 
of  data,  and  bis  Tables  XLIX  and  L  give  a  summary  of  the  minima 
under  29  inches  (736.6  millimeters)  for  the  years  1873  to  1881  for  the 
United  States  and  Canada.  His  Table  LVil  gives  a  similar  summary 
for  tbe  minima  under  725  millimeters  for  the  years  1S73  to  1876  and 
1880  and  1881  over  the  Atlantic  Oceau  and  Europe  according  to  the 
Hoffmeyer  charts  and  the  new  synoptic  charts,  published  jointly  by  the 
Danish  Institute  and  the  3eewart«.  This  is  the  same  material  quoted, 
respectively,  as  series  a  and  b  in  the  table  of  maiima  given  in  the  first 
part  of  this  summary.  The  arraDgement  of  the  data  taken  from  the 
International  Bulletin  of  the  Signal  Service  (aeries  c)  is  carried  out  in  a 
different  rnanner  by  Loomis  as  regards  the  minima,  in  that  he  has  in 
Table  LXix  given  only  the  minima  under  29  inches  for  the  Pacific  Ocean, 
and  in  Table  lxiv  those  under  29.6  iuches  (751.8  millimeters),  and  only 
for  the  winter  season  for  the  Asiatic  continent.  The  number  and  an- 
nual distribution  of  these  comparatively  deep  minima,  is  as  shown  in 
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the  following  table,  which  gives  the  namber  of  charts  that  show  snob 
minima: 
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Only  the  first  of  these  series,  <)epeudtng  upon  twelve  years  of  records, 
can  have  any  pretense  of  accurately  presenting  the  normal  annual  rate. 
The  FCmarkable  double  maximum  of  frequency  with  adimiuutiou  in  the 
middle  of  winter  will  probably  remain  even  in  long  series  of  observa- 
tions, and  has  its  origin  iu  the  development  of  the  continental  area  of 
high  pressare  in  January  and  February.  The  smalt  number  of  depres- 
sions nnder  29  inches  iu  the  Pacific  Ocean  Is  doubtless  iu  part  due  to 
the  insufficient  data  from  this  ocean  for  the  first  year,  but  Loomis  shows 
that  even  in  the  last  three  years  (summer  of  1881  to  the  silmmer  ot 
18S4),  where  the  number  of  observations  was  nearly  sufficient,  only 
nineteen  cases  below  736  millimeters  occurred  in  tbe  year,  whilst  on  the 
Atlantic  Ocean  twenty-eight  cases  occnrred  annually  below  725  milli- 
meters on  the  average  of  four  years  ;  in  the  Pacific  Ocean  the  barome- 
ter sank  below  this  latter  limit  only  five  times  iu  three  years,  so  that 
such  deep  depressions  occur  sixteen  times  more  frequently  over  the  At- 
lantic than  over  the  Pacific  Ocean.  This  reeult  is  confirmed  by  another 
consideration :  On  the  average  of  five  years'  observations  at  Stybkis- 
holm,  in  Iceland,  tbe  barometer  fell  below  725  millimeters  on  6.8  days 
annually,  but  in  three  years'  observations  in  the  Aleutian  Islands  ouly 
on  one  day  annually.  The  lowest  depression  reported  from  the  Pacific 
Ocean  during  seven  years  is  719  millimeters,  but  in  the  North  Atlantio 
such  depressions  occur  on  the  average  abont  tliirty  times  auuaally. 

As  concerns  the  location  of  these  barometric  minima,  Loomis  finds 
that  of  one  bnudred  and  thirty -one  in  the  first  (n)  series,  one  hundred 
and  twelve  occurred  on  the  Atlantic  coast,  and  ouly  nineteen  iu  the  in- 
terior of  Kortb  America;  that,  therefore,  the  neighborhood  of  the  ocean 
is  an  almost  indispensable  condition  for  these  deep  depressions.  He 
presents  the  location  of  the  one  hundred  and  thirty-seveu  minima  of 
series  (b)  on  a  chart  that  shows  that  three-fourths  of  the  total  number 
occnrred  on  tbe  Atlantic  Ocean  or  its  coast,  and  that  of  the  remaining 
coses  ten  occnrred  withiu  109  miles  distant  from  the  coast;  seven  nt 
100  to  150  miles ;  and  only  one,  January  15, 1881,  at  Moscow,  occurred 
more  than  150  miles  fh>m  the  coast.    Within  tbe  area  of  the  ocean  more 
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centers  of  depressioD  occarred  in  the  neigbborhood  of  the  coast  than  in 
its  central  portious,  and  four  regions  of  greater  freqaency  are  especi* 
alty  recognizable  ;  namely,  Soathera  Greenland,  west  coast  of  Iceland, 
the  islands  north  of  Scotland,  and  the  North  Cape.  This  couflmiB  in 
general  the  results  that  Koppea  attained  and  presented  gr^hically 
for  all  depressioua  without  consideriDg  the  depths  (Zeitscbrift  Oester- 
reichiscbes  Oesellacbaft  fiir  Meteorologie,  July,  1882}.* 

Of  tfae  one  hundred  and  sixteen  winter  days  that  show  a  barometric 
pressure  in  Asia  below  752  millimeters,  fifteen  show  such  depressions 
simultaneously  at  many  places;  so  that  we  have  ooe  hundred  and 
thirty-one  separate  cases  that  are  distributed  as  follows :  Thirty-seven 
on  the  eastern  coast  of  Asia  and  in  Japan ;  seTcnty-seven  on  the  westeru 
border  of  Asia,  namely,  at  Ekuteriaborg,  and  seventeen  in  the  interior 
of  Asia,  at  Akmoliusk,  BarnonI,  or  Jeuisseisk.  The  minima  of  the  first 
group  seem  to  originate  iu  the  Paoiflo  Oceau  or  on  the  coast.  None  of 
them  appear  to  have  come  from  the  interior  of  the  continent,  or  fivm  a 
region  north  of  latitude  62°,  so  that  the  numerous  depressions  that  pass 
from  west  to  east  over  the  eastern  part  of  North  America  seem  to  find 
no  analogue  in  Eastern  Asia.'  The  miuima  of  the  second  and  third 
groups  api>ear  to  progress  from  Northern  Europe  along  a  path  directed 
somewhat  south  and  east,  and  none  of  them  pass  eastward  over  Jen- 
isseisk,  unless  perhaps  some  of  them  are  deviated  northeastward  be- 
yond the  region  occupied  by  the  station. 

The  highest  isobar  in  the  neighborhood  of  these  depressions  was  on 
the  average,  in  series  (a)  30.29  inches  (769.4  millimeters)  on  the  west 
side,  and  30.35  inches  (770.9  millimeters)  on  the  east  side;  in  the  series 
(6)  tJie  isobars  of  785  millimeters  and  upwards  occurred  only  twice  on 
the  west  side,  and  twice  on  the  east  side  of  the  depressions ;  the  maxima 
iu  the  neighborhood  of  the  deep  minima  therefore  seldom  attain  ex- 
ceptional heights — a  coufirmation  of  what  is  above  said  for  the  maxima. 
The  moan  distance  of  tbe  centers  of  these  maxima  from  those  of  the  de- 
pressions was  in  series  (a)  2,130  miles  on  tbe  east  side  of  the  depression, 
and  1,985  miles  on  tbe  west  side.  The  mean  diameter  of  tbe  depres- 
sions (namely  between  the  isobars  of  760  to  770  millimeters)  Loomis  has 
determined  to  be  for  the  depressions  of  series  (a)  from  the  years  1877  to 
1884,  2,139,  but  for  series  {b)  2,365  miles. 

The  mean  of  the  temperatures  at  the  centers  of  such  barometric  de- 
pressions as  were  lower  than  737  millimeters,  was  C°.4  Fahr.,=3°.6  C, 
above  tbe  normal  in  tbe  United  States  for  the  years  1873  to  1877;  but  the 
greatest  excess  of  temperature  did  not  occur  here,  but  about  300  milee 
farther  southerly  or  easterly,  and  on  the  average,  for  tbe  cases  that 
allowed  of  a  satisfactory  determination,  amounted  to  22°.3  Fahr.,  or 
10O.3  C. 


'Journal  of  tbe  AoBtrian  Meteorological  Society,  Juljr,  18a2.    See  A]go  tbe  cborM 
compiled  bymefotWalker'B  Statistical  Atlasof  the  Uuited  States,  Waahington,  1ET4. 
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Tbese  deep  depressions  belonged,  as  we  have  seen,  almost exciaBively 
to  tUe  colder  period  of  the  year ;  in  onler  to  investitfate  the  tempera- 
ture of  the  summer  depresaioDS,  Loomis  has  brought  together  the  depres- 
sions with  a  central  pressure  less  than  29.4  inches  (746.7  millimeters) 
for  June,  July,  and  August  of  the  three  years  1873,  '74,  '77.  For  these 
the  average  departure  of  the  temperature  from  its  normal  value  was 
4-60.5  Fahr.,  or  3o.6  C.  at  the  center  of  the  depression  and  +20°  Fahr. 
=  11^,1  O.  at  the  above-mentioned  warmest  point,  therefore  almost  the 
same  as  iu  the  winter  depressions. 

For  the  minima  of  series  {b)  Loomis  has  determined  ouly-the  temper- 
ature at  the  center,  not  its  departure  from  the  normal  value;  the  for- 
mer is  +40  G.  (39°.2  Fahr.),  which  is  very  high  for  the  season  and  the 
latitude  of  most  of  these  minima. 

Loomis  has  subjected  to  a  thorough  investigation  the  relation  of  the 
wind  to  the  gradient.  First,  he  selected  from  Hofi'meyer's  synoptic 
charts  eighty-one  on  which  there  appeared  especially  weli-developed 
cyclones  or  anti-cyclones.  For  meteorologists  who  desire  to  submit  to 
a  special  proof  uome  notable  examples,  bo  calls  attention  to  the  cyclones 
of  January  12,  and  December  21-22,  1875;  Janoarj' 22  and  March  9 
and  10,  1S76;  and  the  anti-cyclones  of  December  30-^1, 1875,  and  Jan- 
uary 1-3  and  13,  1876.  Loomis  says  nothing  as  to  bis  interpretation  of 
the  arrows  indicating  the  strength  of  the  wind  on  Hofiineyer's  charts; 
under  the  assumption  that  fae  has  properly  considered  tbe  half-degree 
marks  on  the  wind  arrows  of  Hoffmeyer's  charts,  we  cau  consider  the 
mean  strength  of  the  wind  deduced  by  him  and  given  according  to  the 
"1  to  6"  scale  as  correct  Beaufort  degrees,  since  the  wind  estimates  of 
both  German  aud  English  navigators,  on  which  these  charts  are  based, 
are  alike  made  on  the  Beaufort  scale ;  on  the  other  hand,  if  he  has 
counted  the  half-degree  marks  as  full  scale  degrees,  then  all  bis  figures 
for  meau  wind  force,  when  they  are  uneven  figures,  are  too  large  by 
one,  and  therefore  his  mean  values  for  the  whole  series  will  be  too  large 
by  one-half  of  a  Beaufort  degree. 

LoomiB'a  results  from  Hofimeyer's  charts  are  summarized  in  the  follow- 
ing table ;  the  measurements  were  generally  made  on  that  side  of  the 
center  where  tbe  strongest  gradients  and  winds  were  found.  The  mean 
latitude  of  the  centers  of  the  cyclones  was  580.8  north,  and  that  of  the 
autieyclones  49o.7  north. 
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ind  and  harotHetrin  gradienli  on  the  North  Atlantic  Oeedn. 
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In  order  to  determine  the  same  qaantities  also  for  the  storms  of  tbe 
United  States,  Loomis  has  chosen  thirty -six  charts  for  cyclones  and 
thirty-six  for  anti-cyclones  out  of  the  twelve  thousand  published  by 
the  Si^al  OtSce  since  November,  1S71,  which  gave  him  the  following 
table  of  resnits.  The  meanlatitudeof  the  centers  of  these  cyclones  was 
14°.7  north,  that  of  tbe  auti-cyclones  45^.1  north. 

Loomi^*  teiiti  and  haronetrie  gradient*  (rilMn  (Jte  Vnltei  State*. 
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Tliese  two  tflbles  coutaiu  a  wealth  of  <1nta  for  future  deductionB,  bat 
as  to  the  results  that  Louinis  draws  from  them,  K(>pi>eii  promises  a  fut- 
ure vonimuuication. 


(10)  Kiippen,  whoso  skill  in  studyinff  the  mechanism  of  storms  nud 
ill  baudling  masses  of  (]ata  bus  so  frequently  beeu  shown,  has  cod- 
tributed  to  the  Meteorological  Zeitschrlft  of  December,  1888,  a  study 
'<  Ou  the  form  of  the  isobars  in  reference  to  their  dependeuce  upon  alti- 
tude and  the  distribution  of  temperature."  Assuming  that  isotherms 
and  isobars  have  been  given  by  the  daily  weather  chart,  he  then  gives  a 
most  convenient  and  rapid  method  of  computing  tables  and  deriving 
the  isobars  for  any  elevation,  such  na  2,500  meters, 4)y  an  inspection  of 
the  tabular  figures.  Such  upper  isobars  were  first  published  for  a  given 
storm  by  MSUerin  the  Auualen  fiir  Hydrog.,  April,  1882.  The  impor- 
tance of  such  u)>per  isobars  had  been  urged  by  me  in  IS71-'73,  aod  sam- 
ple maps  were  drawn  preparatory  to  their  daily  use,  but  subsequently 
the  introduction  of  departures  and  variations  of  departures  in  pressure 
and  temperature  as  auxiliary  to  sea-level  isobars  and  surfaee  isotherms 
was  decided  on  by  General  Myer.  Kuppeu's  diagrams  of  ideal  systems 
are  very  suggestive, 

(11)  FerrcL~ln  1880  there  appeared  a  treatise  by  Prof.  William  Fer- 
rel,  •' Eeeent  Advances  in  Meteorology,"  being  Appendix  71,  or  part  II, 
of  the  Annual  Beport  of  the  Chief  Signal  Officer  for  1885.  This  treatise 
was  originally  designed  as  professional  paper  of  the  the  Signal  Service, 
No.  17,  hut  the  abolition  of  that  series  of  pai>er8  by  order  of  the  Secre- 
tary of  War  caused  a  change  in  the  method  of  publication. 

An  abstract  of  the  contents  of  this  book  was  delivered  in  lectures  by 
Professor  Ferrel  to  the  second  lieutenants  of  the  Signal  Corps,  but  the 
abolition  of  the  Signal-Service  school  of  instrnction  at  Fort  Myer  has 
prevented  its  further  use  in  that  dircclion.  The  complete  volume  being 
easily  obtained  in  this  country,  I  need  give  only  a  short  account  of  it. 

In  this  work  Ferrel  has  collected  the  results  of  recent  investigations 
by  many  authors,  adding  to  them  many  of  his  own  demoustrations,  and 
combining  the  whole  into  a  systematic  treatise  on  meteorology  under 
the  following  seven  chapters :  (1)  The  constitution  and  physical  prop- 
erties of  the  atmosphere;  (2)  the  temperature  of  the  atmosphere  and 
the  earth's  surface;  (3)  the  general  motions  and  pressure  of  tbe  atmos- 
phere ;  (4)  cyclones ;  (u)  tornadoes ;  (6)  observations  and  their  reduc- 
tions; (7)oceau  currents  and  their  meteorological  effects.  In  tbe  first 
chapter,  after  tlie  sections  on  chemical  constituenbj,  pressure  and 
weight,  there  comes  a  section  on  the  diffusion  and  arrangement  of  tbe 
constituents,  ii.cluding  the  vapor  atmosphere,  followed  by  the  ordinary 
applications  to  the  atmosphere  of  the  thermodynamics  of  adiabatic 
processes.     Id  his  section  on  the  diathermancy  and  transparency  of  the 

,  .  ,C~.ooolc 


DYNAMIC    METEOROLOOV.  371 

air  Ferrel  gives  eapecial  attention  to  the  effect  of  wave  length  upon  the 
law  of  dimination  in  a  complex  bundle  of  rays,  Bnch  aa  those  from  the 
Bun,  and  shows  that  his  formula  and  constants  liold  good  for  the  visual, 
the  thermal,  and  the  chemical  effects  ofthe  solar  rays.  (A  special  mem* 
oirbybimon  radiation  is  published  in  the  American  Joarnal  of  Science, 
July,  1889.) 

In  chapter  2,  on  temperature  of  the  atmosphere,  Ferrel  gives  an  ex 
pressiou  for  the  mean  dtnruul  intensity  of  the  snu's  radiation  developed 
into  a  series  as  a  function  of  the  sun's  declination  and  the  observer's 
latitude,  which  expression  he  also  further  converts  into  a  series  de. 
pending  on  the  time  and  the  observer's  latitude.  With  this  he  then 
combines  the  effect  of  the  absorption  by  the  earth's  atmosphere,  and 
proceeds  to  discuss  the  cooditioDS  that  determine  the  temperature  at 
any  place  and  any  time  for  a  body  of  any  shape  and  coefficient  of  ab- 
Bori>tion  and  radiation.  The  importantresults  obtained  in  this  chapter 
depend  principally  npon  the  radiation  observations  of  Prevostaye  and 
Desains,  Melloni,  Langley,  Dulong,  and  Petit,  and  are  applicable  to  the 
temperature  of  bodies  at  the  earth's  surface,  the  temperature  shown  by 
thermometers  and  those  shown  by  solar  radiation  apparatus.  Especial 
attention  is  given  to  the  nocturnal  cooling  by  radiation.  (The  late  pub- 
lications by  Manrer,  H.  F.  Weber,  Angot  and  Zenker  could  of  course 
uot  be  utilized  by  Ferrel.) 

In  chapter  3  Ferrel  deduces  the  general  motions  and  pressure  of  the 
atmosphere,  beginning  with  the  equations  of  absolute  motion  ou  the 
earth  at  rest,  whence  follows  his  law  that  all  botlies  in  motion  are  de- 
flected to  the  right  in  the  northern  hemisphere.  Combining  these  equa- 
tions with  the  equation  of  continuity,  certain  general  relations  are  de- 
duced expreseetl  by  dlfferentiiil  equations. 

Ferret's  method  of  solution  of  these  equations  consists  in  successive 
approximations,  beginning  with  the  simplest  cases  of  no  friction  and  no 
disturbance  of  the  normal  distribution  of  temperature,  he  finally  pro- 
ceeds in  section  i  of  chapter  3  to  give  n  special  solution  for  the  actual 
case  of  the  earth,  which  although  only  approximate  yet  within  the  limits 
indicated,  appears  to  agree  well  with  observed  phenomena;  this  solo- 
tion  is  snmmetl  up  in  the  two  following  formulie  for  the  connection  be- 
tween the  barometric  gradient  (G)  expressed  in  millimeters  per  degree 
of  the  great  circle  of  the  meridian  from  north  to  south,  the  angular  dis- 
tance (W)  from  the  north  pole  or  90  degrees  minus  the  latitude;  the  veloc- 
ity (v)  of  the  east- west  motions  of  a  particle  of  air ;  the  total  velocity  {$) 
of  the  particle;  the  temperature  (r)  on  which  the  density  of  the  air  de- 
pends ;  the  inclination-  (t)  of  the  wind  to  the  parallel  of  latitude ;  the 
observed  barometric  pressure  (P)  and  the  normal  sea  level  barometric 
pressure  (Pg).  The  resulting  formula  for  the  barometric  gradient  meas- 
nred  on  the  meridian,  as  given  on  page  207  of  lii»  "  Recent  Advances,"  is 
0.1571  r  cos  f*        P  ^  OjnTl  «  (■os_«     P 
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These  two  tables  coutaiu  a  wealth  of  ilnta  for  future  deductioos,  bat 
as  to  the  results  that  Loomis  draws  from  tbeui,  KopiHiii  promises  a  ftit- 
uro  uoiumiiDicatioD. 


(11))  Kiippen,  whose  skill  in  studyiufj  tbn  mechanism  of  storms  and 
in  handling  masses  of  data  has  so  fret^uently  been  shown,  has  con- 
tribnteil  to  the  Meteorological  Zeitschrift  of  l)eceml>or,  1888,  a  study 
"  On  the  form  of  the  isobars  in  reference  to  tbeir  dependence  upon  alti- 
tude and  the  distribution  of  t«niperaturo.''  AiMUming  that  isotherms 
and  isobars  have  been  given  by  the  daily  weather  chart,  be  thou  gives  a 
most  coDvenient  and  rapid  method  of  computing  tables  and  deriving 
the  isobars  for  aoy  elevation,  such  ns  2,500  meters, 4)y  an  inspection  of 
the  tabular  figures.  Sucb  upper  isobars  were  first  published  for  a  given 
storm  by  Moller  in  the  Anualen  fiir  Hydrog.,  April,  1882.  The  impor- 
tance of  such  njiper  isobars  had  been  urged  by  me  in  1871-'72,  and  sam- 
ple maps  were  drawn  preparatory  to  their  daily  use,  bat  subsequently 
tbe  introduction  of  departures  and  variations  of  departures  in  pressure 
and  temperature  as  aaxiliary  to  sea-level  isobars  and  surface  isotherms 
was  decidetl  on  by  General  Myer.  Koppeu's  diagrams  of  ideal  systems 
are  very  suggestive. 

(11)  Ferrel. — In  1880  there  appeared  a  treatise  by  Prof.  William  Fer- 
rel,  "  Kecent  Advances  in  Meteorology,"  being  Appendix  71,  or  part  II, 
of  the  Annual  Report  of  the  Chief  Signal  OfRccr  for  1885.  This  treatise 
was  originally  designed  as  professional  paper  of  the  the  Signal  Service, 
Ko.  17,  bnt  the  abolition  of  that  series  of  papers  by  order  of  the  Secre- 
tary of  War  caused  achange  in  the  method  of  publication. 

An  abstract  of  the  contents  of  this  book  was  delivered  in  lectures  by 
Professor  Ferrel  to  the  second  lieutenants  of  the  Signal  Corps,  but  the 
abolition  of  the  Signal-Service  school  of  instruction  at  Fort  Myer  has 
prevented  i(a  further  nse  in  that  direction.  Tbe  complete  voluzne  being 
easily  obtained  in  this  country,  I  need  give  only  a  short  account  of  it. 

In  this  work  Ferrel  has  collected  the  results  of  recent  investigations 
by  many  authors,  adding  to  tbem  many  of  his  own  demonstrations,  and 
combiniug  the  whole  into  a  systematic  treatise  on  meteorology  under 
tbe  following  seven  chapters :  (1)  The  constitution  and  physical  prop- 
erties of  the  atmosphere ;  (2)  tbe  temperature  of  tbe  atmosphere  and 
tbe  earth's  surface ;  (3)  the  general  motions  and  pressure  of  the  atmos* 
pherc ;  (4)  cyclones ;  (5)  tornadoes ;  (C)  observations  and  their  redac- 
tions; (7)  ocean  currents  and  their  meteorological  effects.  In  the  first 
chapter,  after  the  sections  on  chemical  constituents,  pressure  and 
weight,  there  comes  a  section  on  the  diffusion  and  arrangement  of  the 
constituents,  including  the  vapor  atmosphere,  followed  by  the  ordinary 
applications  to  tbe  atmosphere  of  tbe  thermodynamics  of  adiabatic 
processes.    In  bis  section  ou  tbe  diathermancy  anil  transparency  of  the 
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air  Ferre!  gives  especial  ftttention  to  the  effect  of  wave  length  upon  the 
law  or  diminutioD  in  a  complex  bundle  of  rays,  such  as  those  from  the 
aun,  and  shows  that  his  formula  and  constants  hold  good  for  the  visual, 
tiiu  thermal,  and  the  chemical  effects  of  the  solar  ra;s.  (A  special  mem- 
oir by  him  on  radiation  is  published  in  the  American  Journal  of  Science, 
July,  1889.) 

la  chapter  2,  on  temperature  of  the  atmosphere,  Ferrel  gives  an  ex 
pressioi)  for  the  mean  diurnal  intensity  of  the  sun's  radiation  developed 
into  a  series  as  a  function  of  the  sun's  declination  and  the  observer's 
latitude,  which  expression  he  also  thither  converts  into  a  series  de. 
pending  on  the  time  and  the  observer's  latitude.  With  this  he  then 
combines  the  effect  of  the  absorption  by  the  earth's  atmosphere,  and 
proceeds  to  discuss  the  conditions  that  determine  the  temperature  at 
any  place  and  any  time  for  a  body  of  any  shape  and  co-efficient  of  ab- 
sorption and  radiation.  The  importantresults  obtained  in  this  chapter 
depend  principally  upon  the  radiation  observations  of  Frevostaye  and 
Desains,  Melloui,  Langley,  Dulong,  and  Petit,  and  are  applicable  to  the 
temperature  of  bodies  at  the  earth's  surface,  the  temperature  showu  by 
thermometers  and  those  shown  by  solar  radiation  apparatus.  Especial 
attention  is  given  to  the  nocturnal  cooliug  by  radiation.  (The  late  pub- 
lications by  Maarer,  U.  F.  Weber,  Angot  and  Zenker  could  of  coan« 
not  be  utilized  by  Ferrel.) 

In  chapter  3  Ferrel  deduces  the  general  motions  and  x>ressnre  of  the 
atmosphere,  beginning  with  the  equations  of  absolute  motion  on  the 
earth  at  rest,  whence  follows  his  law  that  all  bodies  in  motion  are  de- 
flected to  the  right  in  the  northern  hemisphere.  Combining  theseeqaa- 
tions  with  the  equation  of  continuity,  certain  general  relations  are  de- 
duced expressed  by  differential  equations. 

Ferret's  method  of  solution  of  these  equations  consists  in  successive 
approximations,  beginning  with  the  simplest  cases  of  no  Auction  and  do 
disturbance  of  the  normal  distribution  of  temperature,  he  finally  pro- 
ceeds in  section  4  of  chapter  3  to  give  a  special  soliitioD  for  the  actnal 
case  of  the  earth,  which  although  only  approximate  yet  withiu  the  limits 
indicated,  appears  to  agree  well  with  observed  phenomena;  this  solu- 
tion is  summed  up  in  the  two  following  formuhe  for  the  connection  be- 
tween the  barometric  gradient  (G)  expressed  in  millimeters  per  degree 
of  the  great  circle  of  the  meridian  from  north  to  south,  the  angular  dis- 
tance (^)  from  the  north  pole  or  90  degrees  minus  the  latitude;  theveloc- 
ity  (»)  of  the  east^west  motions  of  a  particle  of  air ;  the  total  velocity  (») 
of  the  particle;  the  temi>er»ture  (r)  on  which  the  density  of  the  air  de- 
pends ;  the  inclination-  (t)  of  the  wind  to  the  parallel  of  latitude ;  the 
observed  barometric  pressure  (P)  and  the  normal  sea  level  barometric 
pressure  (Pg).  The  resulting  fonnula  forthe  barometric  gradient  meas- 
ured on  the  meridiau,  as  given  on  page  207  of  his  "  Recent  Advances,"  is 
„_     0.1571  r  cos"        P_  ft.ir>71   s  i-os   ^     P 
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Substitntiug  thin  value  of  O  in  the  general  differeDtial  equation  of 
motion,  Ferrel  deduces  tbe  folloTriDg  expression  for  v  for  the  mean 
temperature  conditioD  of  the  earth  where  h  1b  tbe  altitude,  aud  G'  the 
full  gradieut  at  the  earth's  surfoce;  the  last  term  is  negligible  as  ex- 
pressing the  effect  of  inertia  and  fiiction  due  to  meridional  motions : 

6^7  (1+0.004  r)f,i_0.0001690  A,  sin  f) ,   ,      at       • 

eosH  "     1+0.004  T  co8^{3n+r) 

The  coefficient  Ai  represents  tbe  principal  term  in  Ferrel's  previous 
developmentof  tbe  solar  dinrnal  variatiou  of  temperature  in  a  harmonic 
series  thatobtains  for  the  whole  year  aud  tbe  whole  earth.  Instead  of 
attempting  to  compute  the  temperature  (t)  Ferrel  has  preferred  to 
compile  from  charts  of  temperature  and  pressure  tbe  actual  average 
values  of  temperature  and  pressure  aud  wind  velocity  for  each  five  de- 
grees of  latitude  for  January,  July  and  the  whole  year,  for  tbe  north- 
em  aud  sontberu  beuispheres.  The  iotrodactiou  of  these  observed 
temperatures  and  pressures  enables  bim  to  compute  tbe  value  of  v 
which  on  comparison  with  the  observed  velocity  shows  a  very  excellent 
agreement.  The  process  is  simply  a  refiuement  upon  the  uumbers 
already  published  by  bim  in  1858,  and  is,  I  think,  equivalent  to  the 
statement  that  if  among  tbe  many  direct  solutions  of  tbe  equations  of 
motion  possible  when  the  boundary  conditions  are  given,  we,  without  a 
previous  knowledge  of  these  boundary  conditions,  select  that  special 
solution  that  we  find  existing  on  tbe  earth's  surface  as  indicated  by 
our  observed  temperatures  and  pressures,  then  tbe  resulting  computed 
velocity  agrees  with  the  observed  velocity  of  the  wind.  After  explain- 
ing the  annual  oscillations  of  winds  and  calms,  rain  and  cloud,  Ferrel 
passes  to  chapter  4  on  cyclones.  In  this  is  given  an  elementary  me- 
chanical theory'  of  the  gyration  of  a  small  portion  of  tbe  atmosphere 
near  tbe  earth's  surface  at  any  latitude,  tbe  resulting  equations  (7)  on 
page  238  being,  of  coarse,  entirely  similar  to  the  general  equations  13 
on  page  188  for  the  general  cyclonic  motion  of  tbe  atmosphere  about 
the  earth's  axis. 

Tbe  treatment  of  these  equations  is  naturally  very  simitar  to  that  for 
the  geueral  motion  of  the  atmosphere,  and  if  Ferrel's  methods  seem  pro- 
lix aud  inelegant,  as  compared  with  tbe  beautiful  work  of  Oberbeck  and 
Helmboltz,  it  must  be  remembered  that  he  expressly  states  this  treatise 
to  have  been  written  for  persons  who  have  a  slight  acquaintance  with 
the  mathematical  progress  of  tbe  past  thirty  years,  and  that  he  has 
therefore  adopted  such  elementary  and  simpler  methods  as  could  be 
easily  comprehended  by  those  who  graduate  from  minor  colleges  and 
scientific  schools,  while  at  the  same  time  he  has  also  exjtressly  avoided' 
analytical  refinements  that  arc  not  demanded  in  the  pi-esunt  crude  state 
of  meteorological  kuuwletlge.  In  fact,  like  nil  his  other  trcntises,  this 
also  impresses  oue  with  the  conviction  that  Ferrel  aims  to  bo  a  practical 
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meteorologist  rather  tban  an  elegaut  analyst.  He  is  satisfied  with  show- 
ing that  the  larger  features  of  atnioBpheric  motion  are  abuadantl; 
explicable  by  known  laws  of  mechanics  and  that,  therefore,  the  alti- 
mate  details  of  these  phenomena  will  andonbt«dIy  be  also  thus  ex- 
plained, and  this  conviction  is  that  which  is  needed  in  order  to  attrtwst 
to  this  etndy  those  who  wish  to  devote  themselves  to  "exact  Bcieoce." 

The  formnlte  for  cyclones  are  treated  approximately  for  the  case  of  do 
fHction  and  uniform  temperature;  then  for  the  case  of  a  difference  of 
temperature  between  the  central  and  exterior  parts,  the  warm  center 
being  a  cyclone,  the  cold  center  the  anti-cyclone-,  finally,  the  solution  is 
indicated  for  the  ease  of  the  existence  of  both  frictiou  and  temperature 
distarbances.  In  the  next  section  on  the  progressive  motion  of  cyclones, 
Ferrel  states,  on  page  259,  that  "  the  principal  cause  of  the  progressive 
motion  is  the  general  motion  of  the  atmosphere ;"  but  he  also  adds  that 
"the  velocity  of  progress  is  much  greater  than  the  general  motion  of  the 
atmosphere,"  and  his  short  diacnssion  of  this  sabject  suffices,  we  think, 
to  show  that  the  cyclonic  progress  is  only  to  a  small  extent  actually  due 
to  the  general  atmospheric  motion,  and  is  mainly  due  to  those  causes 
that  determine  the  distribution  of  vapor  and  preclpitetion  around  "  the 
center  of  power,"  as  be  terms  it.  By  this  precipitation  and  redistribn- 
tiou  of  heat,  the  cyclone  center  is,  as  Ferrel  stetes,  continually  renewed 
a  little  in  advance  of  ite  former  position.  My  own  view  differs  from  bis 
only  in  the  relative  effect  attriboted  by  ns  to  the  general  movement  of 
the  atmosphere  on  the  one  hand,  and  the  tendency  to  the  formation  of 
new  aspiration  centers  on  the  other.  Ferrel  gives  special  prominence 
to  the  former,  but  I  to  the  latter;  possibly  he  is  correct  for  high  sonth- 
era  or  northern  latitudes,  bnt  my  own  view  agrees  best  with  my  experi- 
ence iu  the  temperate  zones;  it  appears  to  agree  closely  with  the  excel- 
lent work  of  John  Eliot  in  India,  and  is  peculiarly  applicable  to  many 
abnormal  storm-paths  that  I  have  had  occasion  to  predict.  I  uotice 
that  Ferrel,  on  page  260,  quotes  the  lake  region  of  North  America  as 
possibly  attracting  cyclones  by  reason  of  the  aqueous  vapor  furnished 
by  them :  bat  would  it  not  be  more  rational  to  infer  that  the  course  of 
our  great  storms  is  determined  by  larger  forces  than  the  slight  excess 
of  evaporation  over  the  lakes  as  compared  with  surrounding  forest  and 
prairie;  that  in  fact  the  lakes  are  the  result  of  the  precipitation  that 
occurs  from  the  atmosphere  above  themf  Evaporation  and  moist  air 
are  not  of  themselves  able  to  produce  a  storm;  we  must  have  cold  or 
dry  air  ready  to  flow  in  beneath,  and  our  present  lake  region  (as  well  as 
onr  ancient  glaciated  region)  is  so  evidently  located  precisely  iu  the 
spot  where  cold  northerly  and  warm  southerly  wiuds  conspire  with  the 
orography  of  the  continent  to  produce  precipitation  and  storms,  that  I 
must  consider  the  lakes  (and  glacial  epoch)  as  the  result  of  the  orogra- 
phy, and  as  exerting  by  their  evaporation  only  a  very  slight  refiex  action 
principally  appreciable  in  the  re-distribution  of  local  rains  and  snow 
and  slightly  higher  temperatures  in  their  immediate  neighborhood.   On 
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page  282  Ferrel  shows  tbat  tlie  rormula  expressiug  the  relation  between 
the  barometric  gradient  {G)  aud  the  velocity  of  the  wiuds  ia  very  much 
the  same  for  the  pressares  and  winds  around  a  cyclone  center  as  for 
the  pressures  aud  winds  about  the  polar  axis  of  the  earth,  and  is  ex- 
pressed by  a  quadratic  equation  «*  +  ag  =  ftG.  As  the  cyclone  movet 
ftoni  tbe  laud  to  the  ocean  the  so-called  friction  term  would,  a  priori. 
be  expected  to  suffer  a  decided  cbange,  and  the  actual  amount  of  such 
change  is  indicated  by  the  data  collected  by  Loomis.  Adopting  his  re- 
sults Ferrel  dedncea  a  correction  to  his  formula  based  upon  tLe  principle 
"  that  tbe  frictional  resistance  of  any  stratum  of  air  moving  over  the 
earth's  surface  comes  both  from  the  earth's  surface  and  from  the  stratum 
above  it,"  and  again,  "  tbat  the  direction  of  motion  of  the  air  of  the 
stratum  above  differs  considerably  in  a  cyclone  from  tbat  at  tbe  surface 
of  the  earth,"  To  me  it  seems  that  there  is  here  not  a  sufficient  dis- 
tinction between  the  small  and  negligible  friction  called  viscosity,  which 
acts  both  from  above  and  below  upon  any  intermediatfi  stratum,  and  the 
resistances  due  to  impact  and  convection,  both  which  operate  princi- 
pally from  below  upward ;  still  the  general  effect  is  undoubtedly,  as 
Ferrel  says,  to  make  the  gradient  that  accompanies  a  given  velocity  of 
the  wind  at  the  earth's  surface  greater  than  that  accompanying  tbe 
same  velocity  of  wind  over  the  sea  or  at  higher  altitudes.  Similarly 
the  gradient  is  less  in  summer  than  in  winter. 

Tbe  chapter  on  tornadoes  deals  iu  a  very  interesting  mauner  with  the 
different  types  of  cyclones  in  which  tbe  horizontal  movement  is  less 
conspicuous  than  the  vertical  movement ;  the  formation  of  water-spouts 
is  explained  as  a  special  case  of  tornado  action,  and  examples  are  com- 
puted showing  the  dimensions  of  tbe  spout  as  depending  on  the  hu- 
midity of  tbe  air.  In  a  section  on  the  force  of  the  wind  and  supporting 
power  of  ascending  currents,  Ferrel  gives  merely  the  old  approximate 
formuleefortberesistanceof  tbe  air  varying  as  the  square  of  the  velocity 
aud  the  square  of  tbe  cosine  of  the  angle  of  incldeuce,  aud  applies  the 
resulting  numerical  resistauces  to  tbe  explanation  of  the  formation  of 
large  drops  of  water,  cloudbursts,  hail-stones,  aud  tbe  destructive  ef- 
fects of  tornado  winds.  Stokes's  explanation  of  the  effect  of  viscosity 
seems  to  have  been  overlooked.  On  page  314  he  explains  the  effective 
force  of  the  wind  against  an  obstacle,  or  in  the  jiroduction  of  drafts  up 
chimneys,  as  due  "  not  simply  to  the  inertia  of  tbe  air  bilt  to  the  drag- 
ging effect  of  the  air  through  friction  ujMtn  tbe  columns  of  air  in  tbe 
front  and  rear  of  the  obstacle."  I  presume  tbat  this  "drag"  is  inten- 
ded to  refer  to  viacofity  or  so-called  internal  friction  of  gases,  and  appar- 
ently the  same  use  of  the  word  is  made  by  Hagen  iu  his  explanation  of 
the  fact  thattbe  pressure  against  a  tbiu  plate  depends  upon  thesiseand 
shape  and  especially  upon  tbe  sbarp  angles  of  the  plate.  It  is  a  suffi- 
cient answer  to  this  introduction  of  viscosity  to  state  that  tbe  value  of 
the  viscous  resistance  cau  be  easily  computed  with  sufficient  accuracy  to 
show  that  It  is  not  au  important  factor  in  these  ex)>erim»nts  on  large 
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IxMlics.  Tbe  trae  exptanattoii  of  Hageii's  results  aud  of  the  production 
of  drafts  by  wind  trnueverse  to  the  ebiuiiiey  flue  ia  found  in  the  etudy 
of  tbe  pressure  within  discontinuous  spaces  aud  the  vortices  atteudiug 
the  flow  of  liquid  past  auy  resisting  body.  The  same  criticism  applies 
to  Ferrel's  explanation  of  thepumpiugof  tbe  barometer,  iu  so  far  as  he 
implies  tbat  friction  drags  away  the  air. 

In  his  sixth  chapter  Ferrel  gives  an  excellent  exposition  of  harmonic 
analysis  as  applied  to  periodic  phenomena,  which  is  followed  by  the 
fundamental  principles  of  thermometry,  actinometry,  hygrometry,  ba- 
Tometry,  and  anemometry.  Among  tbe  new  things,  we  notice  that  he 
introduc<!8  here  the  analytical  |)ortion  of  his  investigations  upon  the 
psycbrometric  formula,  the  numerical  portion  of  which  is  published  by 
bim  in  full  as  an  appendix  to  the  annual  report  of  the  Chief  Signal 
Officer  for  1836.  In  regard  to  the  reduction  of  the  barometer  to  sea- 
level  be  recommends,  on  page  398,  tbe  use  of  monthly  normals  for  the 
upper  and  lower  station.  In  order  to  diminish  tbe  diurnal  temperature 
effect  be  has  since  then  acceded  to  the  present  practice  of  tbe  Signal 
Service  in  the  use  of  mean  daily  temperatures. 

In  ISSfi,  to  tbe  great  regret  of  bis  colleagues,  Professor  Ferrel  an- 
nounced tbat,  conformably  to  a  long-cberisbed  resolution,  be  should 
celebrate  his  seventieth  birth-day  by  resighing  otScial  public  office  and 
retiring  to  bis  homestead  in  Kansas  City,  Missouri.  Tbe  leisure  thus 
secured,  we  learn,  has  be«n  used  in  the  preparation  of  a  "  Popular 
Treatise  on  the  Winds,"  which  will  be  pnblisbed  iu  1889  and  be  doubly 
welcomed  by  tbe  student  of  meteorology. 

{12)  fiprung. — In  1885  Dr,  A.  Sprung  published  his  IJehrbnch  der  Me- 
teorotogie.  Shortly  afterward  he  moved  to  Berlin,  and  as  instructor  in 
the  university  and  as  assistant  under  Professor  Bezold  has  exerted  a 
strong  and  good  influence  on  the  progress  of  meteorology. 

His  Lebrbucli  is  by  far  the  best  treatise  extant  on  dynamic  meteor- 
ology, and  I  have  included  it  in  this  section  of  theories  of  atmospheric 
motion,  because  Dr.  Sprung  has  devoted  two- thirds  of  his  Treatise  to  tbe 
exposition  of  the  views  that  have  been  worked  out  by  the  mathemati- 
cians whose  names  are  already  so  familiar  to  my  readers.  It  is  scarcely 
necessary  to  say  tbat  tbe  volume  contains  nearly  all  tbat  bad  been  sat- 
isfactorily established  in  dynamic  meteorology  at  tbat  time.  Those  wbo 
have  not  access  to — or  time  to  consult — tbe  original  memoirs  should  by 
all  means  study  this  volume. 

or  the  other  general  treatises  those  tbat  bear  especially  ou  storms 
are: 

(13)  Qreely. — "American  weather,"  by  Gen.  A.  W.  Greely,  in  which 
the  statistics  of  American  storms  are  quotetl  to  substantiate  the  theory 
of  their  progress  by  transportation  in  tbe  general  drift  of  the  atmos- 
phere. 

( ]  4)  Seolt. — "  Elementary  meteorology,"  by  E.  H.  Scott,  in  which  only 
a  small  section  is  devoted  to  storms. 
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{15)  BlaH/ord. — "A  itractical  guide  to  the  vlimittes  aud  weather  jo 
India,  Ceylon,  and  Burntab,  and  the  storms  of  ludian  seas,**  by  H.  F. 
Blaaford.  This  volume,  publisbed  in  1889,  marks  the  retirement  of  Mr. 
Blanford  as  meteorological  reporter  to  the  Goverumeut  of  India,  in 
vhioh  position,  since  1876,  he  has  undoubtedly  accomplished  the  great- 
est works  ever  undertaken  in  meteorology.  Wilde's  Bepertorinm  aud 
Annalen,  Maacart's  four  annual  volumes  of  observations  and  memoirs, 
Neumayer'B  annual  Ergebnisse  and  Archiv,  are  the  principal  works  to  be 
named  in  comparison  with  Stanford's  annual  reports  aud  Indian  mem- 
oirs. 

In  the  present  work  Blanford  devotes  only  a  moderate  portion  to 
stonns,  and  snmmarises  the  results  that  have  been  attained  in  India  by 
Piddington,  Willson,  Pedlar,  Meldrnm,  and  especially  the  great  work 
of  John  Eliot. 

So  far  aa  could  be  seen  from  the  scattered  records  available  np  to  the 
end  of  1876,  cyclones  are  most  freqoent  in  the  Bay  of  Bengal  in  Hay 
aud  October,  and  least  frequent,  being  almost  unknown,  in  February 
and  very  rare  in  July ;  but  with  the  more  perfect  data  furnished  by  the 
tiovernment  weather  ofSce  Mr.  Eliot  has  compiled  a  list  of  cyclones  for 
the  ten  years  187T-'86,  which  entirely  Vetera  this  supposed  annual  dis- 
tribution, and  makes  the  distribution  almost  uniform  from  June  to  "So- 
Tomber.  The  Indian  storms  generally  move  toward  northwest  or  west- 
northwest,  and  with  very  few  exceptions  the  direction  is  toward  some 
point  in  the  northwest  qaadraut. 

The  incurvature  of  the  winds  for  storms  in  the  northern  part  of  the 
Bay  of  Bengal  is  about  35  degrees,  with  a  slight  increase  as  we  go 
southward.  The  barometer  does  not  fall  for  the  approaching  cyclone 
uutil  long  after  the  wind  and  skies  show  that  the  center  of  the  storm 
is  close  at  hand  and  only  when  the  winds  become  strong  and  squally, 
nor  does  it  fall  rapidly  until  the  winds  have  increased  to  hurricane 
force  and  the  center  is  distant  less  than  50  miles.  The  most  important 
indications  of  the  approach  of  a  storm  are  therefore  to  be  found  tu  the 
observation  of  the  sky  aud  clouds. 

The  storms  of  the  Arabian  8ea,  on  the  west  coast  of  India,  have  been 
studied  by  Mr.  F.  Chambers.  The  storms  that  cross  India  as  they  move 
westward  deteriorate  greatly  before  they  reach  the  Arabian  Sea,  but 
then  at  once  begin  to  increase.  The  stormy  months  are  April,  May, 
June,  and  November,  bat  the  records  are  rather  fragmentary,  and  the 
results  will  probably  be  changed  by  future  study.  Tlie  system  of  storm 
signals  for  the  Bay  of  Bengal  is  under  the  control  of  the  Calcutta  office, 
and  consists  of  a  simple  warning  or  dauger  signal  at  all  ports  except 
Calcutta,  where  a  much  more  elaborate  system  is  used.  There  is  an 
independent  nystem  of  storm  warnings  for  the  Arabian  sea-coast  by  the 
office  at  Bombay. 

(16)  Davia. — "  Whirlwinds,  cyclones,  and  tornadoes,"  by  William  M. 
Davis.    This  little  book  is  the  result  of  a  series  of  lectures  for  the 
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Lowell  iDstitato  in  BostOD.  The  aothor  is  professor  of  geol<^y  aod 
meteorology  in  Harvard  Collese.  The  work  is  «rritt«»  in  a  very  |K>|m- 
lar  and  eaBf  style,  and  deserves  to  be  read  and  used  in  elemeutaiy 
scbotds. 

(17)  Abennmbjf. — "Weather,"  by  Hod.  KalphAbercromby, Loudon, 
1887.  As  the  name  irapliee,  this  book  deals  with  the  weather,  ite 
causes  and  cbuiges,  aa  distinguished  from  the  statistics  ot  climate. 
Neither  fonnala  nor  nnmerical  tables  interrupt  the  reader,  as  the  ob- 
ject of  the  author  is  to  sketch  the  genera]  principles  of  the  science  sod 
give  a  picture  of  the  methods  ordinarily  adopted  in  predicting  the 
weather. 

The  present  book  reads  as  though  it  had  its  origin  in  the  thought, 
"  Farmers  and  sailors  have  always  foretold  the  weather  by  the  sky  and 
clood;  why  may  not  the  meteorolc^ist  do  the  samel? 

He  therefore  devotes  oue-fonrth  of  the  book  toclonds  and  cloud  prt^- 
uostiCB,  and,  agun,  fifty  pages  b>  types  of  weather.  The  last  eighty 
pages  are  given  to  the  rules  and  methods  of  weather  predictions  or 
(as  the  English  call  them)  forecasts.  Bis  whole  system,  as  be  says  (pp. 
430),  ''depends  neither  on  Uieory  nor  calculation,  bat  solely  on  otoer- 
vatiou  and  experience,  and  success  depends  on  natnral  aptitade  and 
the  experience  of  many  years*  study." 

To  this  we  add,  that  these  same  statements  apply  to  work  in  astron- 
omy, chemistry,  etc.,  and  that  be  who  makes  forecasts  merely  by  means 
of  generalization  relative  to  types  of  weather  and  clouds,  is  sure  to 
suffer  from  the  neglect  of  a  deeper  study  into  canses  and  laws  of  opera- 
tion, but  to  those  who  have  mastered  these  mechanical  laws  the  addi- 
tional information  given  in  Abercromby's  book  woald  be  of  value. 

(18)  Eliot.— -The  report  by  John  Eliot  in  1876  on  the  Backergnnge 
cyclone,  and  his  report  of  1879  on  the  Madras  cyclone,  marked  an  im- 
portant step  in  the  progress  made,  by  one  of  the  ablest  meteorologists. 
He  tells  as  he  began  his  inqntry  with  a  strong  bias  towards  tlie  hypoth- 
esis that  cyclones  originate  between  belts  of  parallel  opposing  winds, 
but  that  this  proved  so  unsatisfactory  tJiat  be  rejected  it  and  adopted 
the  condensation  theorj',  which  accounts  satis&ctorily  for  the  entire 
range  of  atmospheric  action  that  constitute  an  extensive  and  intense 
cyclonic  storm  in  the  Bay  of  Bengal.  At  the  close  of  his  work  on  the 
Madras  cyclone,  and  after  refuting  some  views  as  to  cyclone  formation 
that  Dr.  Hann  had  advaucetl,  Eliot  sums  up  his  own  conclusions,  from 
which  we  make  the  following  eztract: 

"The  invariable  antecedents  of  powerful  cyclones  at  the  two  transi- 
tion periods,  April  and  October,  are  (a)  approximate  uniformity  of 
pressure  over  and  around  the  coast  of  the  Bay  of  Bengal ;  (b)  light  aud 
variable  winds  or  calms  over  a  considerable  portion  of  the  bay ;  (c)  little 
or  no  rain-fall  over  the  coast  region  as  well  as  in  the  bay ;  (d)  hence 
the  weather  is  snltry;  (e)  hence  the  sea  is  smooth;  (/)  tbeamoantof 
aqueoos  vapor  accnmnlatea  and  finally  gives  rise  topecnliarskyeSects; 
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(g)  tbe  immediate  autecedeut  is  beavy  rain-fall,  couccutrated  over  a 
portion  of  tbe  bay ;  (A)  accompauied  by  a  strong  indraft,  wbicU  is  most 
marked  from  tbe  Indian  Ocean  at  the  entrance  of  tbe  bay ;  (t)  this  in- 
draft from  the  Indian  Ocean  gives  rise  to  strong  winds  and  heavy  rains 
at  tbe  atatioDB  on  tbe  soath  and  west  coast  of  OeyloD." 

Of  the  preceding  items  (a)  (b)  {c)  are  invariable  and  necessary  ante- 
cedents, bnt  the  source  of  the  energy  is  the  item  {g),  coDdensatioQ  of 
vapor  and  precipitation  of  rain,  or,  as  stated  in  tbe  Backerguuge  report, 
the  primary  cause  of  cyclone  formation  is  the  prodnctioa  and  ascent  of 
a  large  quantity  of  vapor,  which  is  coudensed  with  tbe  liberation  of  its 
latent  beat  over  the  place  of  its  production  instead  of  being  carried 
away  to  some  distant  region. 

This  independent  confirmation  of  the  views  for  which  Espy  lived  and 
died,  as  well  as  the  numerous  other  geueralizatious  not  quoted  by  as, 
after  having  been  clearly  apprehended  by  their  author,  were  found  re- 
peated in  other  storms,  and  were  confirmed  in  bis  siibsequeut  memoir 
"On  tbe  cyclonic  storms  of  November  and  December,  ISSd,  iu  the  Bay 
of  Bengal."  Eliot  states  that  there  is  a  marked  difference  in  the  char- 
acteristics of  the  storms  of  one  year  and  of  another,  which  is  explicable 
on  tbe  same  hypothesis  as  that  which  explains  the  variations  in  the 
southwest  monsoon  rain-fall.  These  variations  are  apparently  |>eriodic 
JD  Bengal,  and  when  tbe  Bengal  branch  of  the  monsoon  current  be- 
comes strong  the  Bombay  branch  becomes  weak. 

Pending  the  appointment  of  a  successor  to  Mr.  Blanford,  Eliot,  as 
officiating  reporter,  has  published  the  report  of  1887  on  the  Meteorol- 
ogy of  India.  On  page  209  he  refers  to  certain  storms  in  Bengal  known 
as  northwesters,  which  are  occasiouatly  as  destructive  as  the  tornadoes 
of  the  United  States,  but  his  description  does  notcnableustoconclude 
as  to  whether  they  were  of  tlie  nature  of  twisting  tornadoes,  or  tbe 
straight-line  Derecho,  described  by  Hinrichs,  in  Iowa. 

On  page  2ol  Eliot  says  the  great  majority  of  cyclonic  rain-storms 
march  across  the  Bengal  coast  in  the  direction  of  tbe  belt  of  lowest 
pressure  at  the  time  of  their  formation.  As  the  chief  characteristic  of 
snch  a  barometric  trough  is  light  and  variable  winds,  it  will  be  seen 
that  this  principle  virtually  coincides  with  the  rule  of  cyclonic  storms 
iu  the  Bay  of  Bengal,  which  march  iu  the  direction  of  least  relative  air 
motion  immediately  antecedent  to  the  formation  of  tbe  cyclone. 

On  page  271  Eliot  states  that "  the  persistency  of  the  pressure  anomo- 
lies  (for  weeks  and  months)  is  almost  certainly  doe  to  tbe  fact  tliat  an 
abnormal  variation  of  pressure  in  a  moving  ma^  of  air  necessarily 
gives  rise  to  or  accompanies  tbe  moditicatiou  of  its  motion  and  in  con- 
sequence of  well-known  properties  of  fluid  motion  this  changed  or 
modified  air  motion  tends  to  perpetuate  the  pressure  variation  which 
gave  rise  to  it." 

If  I  correctly  understand  this  sentence  1  should  apply  it  to  the  Sow 
of  air  over  an  obstacle  where  the  change  of  motion  produces  a  change 
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of  pressure  or  rice  rema  a  cliaiige  of  pressure  produces  a  cbange  iu 
tlie  motion  j  for  example:  Staudiug  waves  are  produced  at  the  surface 
of  a  stream  wliicb  tend  to  perpetuate  themselves;  the  atmosphere  is 
throwu  into  a  systdm  of  uudulatiotis  by  mouDtain  ridges,  plateaas,  and 
coDtiiients  (which  audolations  may  also  be  horizontal  deviatioos  ou  a 
frrand  scale)  aud  into  periodic  recurrences  due  t«  their  own  inertia  and 
therefore  as  Eliot  sajs,  tending  to  reproduce  themselves  until  broken 
up  by  outside  disturbances.  This  is  the  explanation  of  the  special  sea- 
sons of  droughts,  storms,  and  rains  tliat  we  experience  in  America,  and 
it  doubtless  obtains  equally  in  India. 

(19)  SirWilliam  ThomtoH. — Thompson haspublishedaseries  of  papers 
sparkliufi;  with  his  customary  brilliancy  on  fluid  motions ;  these  are  scat- 
tered through  the  Philosophical  Magazine,  theproceediugsofthesocieties 
at  London,  Edinburgh,  and  Glasgow,  and  the  reports  of  the  British  As- 
sociation. These  i>aper8  will  cover  theoretical  questions  as  to  the  sta- 
bility of  fluid  motions,  the  formation  of  standing  waves,  the  discontiu- 
nons  space  in  the  rear  of  an  obstacle,  the  laminar  flow  of  liquids,  the 
turbulent  flow  of  water,  and  other  matters  bearing  ou  atmospheric  phe- 
nomena. These  papers  have  apparently  been  drawn  ont  as  notes  for  the 
forthcoming  third  volume  of  his  mathematical  and  physical  papers,  and 
when  collected  will  be  recognized  as  completing  our  views  on  many 
subjects. 

(20)  Oberbeek. — In  1882  Oberbeck  published  iu  Wiedemann's  Aoualen 
a  mathematical  development  baaed  on  the  correct  hydrodynamic  for- 
mulie,  of  the  theory  of  horizontal  atmospheric  currents. 

A  full  transtation  of  this  important  memoir  will  be  included  in  the 
series  of  papers  formerly  referred  to ;  bat  the  following  popalar  state- 
ment of  his  results  is  given  here  as  published  by  Oberbeck  himself  in 
the  proceedings  of  the  second  German  Geographical  Congress: 

Startiug  from  the  generally  known  results  of  recent  meteorological 
observations  in  so  far  as  these  relate  to  the  distribution  of  pressure 
and  the  direction  and  force  of  the  wind,  the  author  explains  that  one 
of  the  most  important  problems  of  the  mathematical  theory  of  the 
motion  of  flnids  is  to  explain  quantitatively  the  connection  of  the  above- 
named  phenomena.  The  recently  published  investigations  of  Guldbei'g 
and  Mobn  (t^^tudes  snr  les  monvements  de  I'atmosph&re,  Ohristiaoia, 
1876  and  1880),  are  to  be  considered  as  a  specially  successful  attempt 
in  this  direction.  It  must  be  of  interest  also  for  the  larger  number  of 
geographers  to  know  the  most  important  results  to  which  the  Norwe- 
gian scientists  have  attained. 

In  order  to  understand  the  horizontal  movements  of  the  atmosphere 
it  is  important  for  a  moment  to  consider  their  causes.  As  such  we  con- 
sider the  differences  of  pressure  at  the  surface  of  the  earth  b^  observetl 
with  the  barometer.  But  whence  do  these  arise  1  This  question  has 
beeu-answered  a  loug  time  since.  It  is  heat  which  in  to  be  cousideretl 
as  the  prime  cause  of  the  disturbance  of  equilibrium  in  the  atmosphere. 
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Because  of  the  nligUt  eooductivity  of  the  air  tbe  process  of  warming  can 
progress  ouly  slowly  from  below  upwanlK,  tto  tliar,  as  is  well  kiiowu, 
the  tetuperatare  of  the  air  steadily  dimiuishes  as  we  asceud.  Tbe 
heated  air  expaiids.  The  pressare  becomes  less.  If  the  beating  takea 
place  nniformly  over  a  large  area  there  will  be  at  first  do  reason  for 
horizontal  currents.  Bnt  vertical  carrents  can  certainly  be  brought 
about  by  this  means.  If  weimagineacircamscribed  mass  of  air  trans- 
ported into  a  higher  region  without  any  increase  or  diminution  of  its 
heat  its  temperature  will  sink  because  it  has  expanded  iteetf  propor- 
tionately to  the  diminished  pressure.  If  its  temperature  is  then  e()ual 
to  that  prevailing  in  the  upper  stratum  it  will  remain  in  equilibrium  at 
this  altitude  as  well  as  below.  The  atmosphere  in  this  case  exists  in  a 
state  of  indifferent  equilibrintn.  If  its  temperature  is  lower  the  mass 
of  air  will  again  sink  down ;  in  the  reverse  case  it  will  rise  higher.  Tbe 
air  in  these  cases  is  then  in  stable  or  unstable  equilibrium  respectively. 
In  the  latter  case  any  vertical  movement  initiated  by  some  accidental 
disturbance  will  not  again  disappear,  bnt  rapidly  aMsames  increasing 
dimensions.    The  current  will  also  continue  uniform  for  a  long  time. 

This  is  the  explanation  given  by  Espy,  1831,  William  Thomson,  1861) 
and  Beye,  of  Strasburg,  186S,  of  tbe  ascending  air  cnrrents  in  the  whirl- 
winds of  the  tropics. 

The  winds  of  our  (temperate)  zone  also  presuppose  such  ascending 
currents  whose  origin  must  have  been  quite  similar.  The  ascending 
current  is  in  general  restricted  to  a  definite  region  that  we  can  desig- 
nate as  the  base.  Since  the  ascending  current  consists  of  warmer  air, 
therefore  above  this  base  the  pressore  sinks.*  A  barometric  depression 
is  inaugurated  there.  The  pressure  increases  from  this  region  outward 
in  all  directions.  The  isobars  therefore  surround  the  region  of  ascend- 
ing atmospheric  currents  in  closed  curves.  At  greater  heights  the  ui>- 
per  cooled  air  flows  away  to  one  side,  and  in  other  regions  gives  occa- 
sion to  descending  cnrrents  of  air.  At  the  earth's  surface  itself  the  air 
flows  towards  the  depression;  its  influence  thus  extends  over  an  area 
mnch  greater  than  that  of  the  base.  If  we  neglect  the  curvature  of  the 
earth's  surface  over  this  larger  area  we  find  tliere  simple  horizontal 
movements.  Mathematical  computations  should  now  reveal  to  us  the 
nature  of  such  horizontal  movements.  To  this  end  all  the  causes  of 
motion  or  the  forces  that  come  into  consideration  are  first  to  be  collected 
together. 

The  differences  of  pressure  have  already  been  several  times  spoken 
of;  these  are  measured  by  the  gradient,  and  it  gives  for  any  point  the 
direction  and  amount  of  the  greatest  change  in  pressure.  In  horizontal 
movements  the  effect  of  gravity  can  be  omitted. 


'Thne  id  tlie  original ; — but  tlie  tbouglitfiil  reailer  will  percpive  that  Id  this  "popu- 
lar" preseutation  Obetbeck  liaa  not  vHfnpeil  tlie  n>pi?tit.i(iii  of  a  jKipiiIar  error.  Tlia 
fall  of  presHure,  due  to  tlio  n-arniluK  of  tlio  utr,  in  ijuite  iu appreciable ;  tbe  observed 
baronietic  depiesaion  ia  doe  to  cyclouic  luatiiiiiH. 
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On  tbe  otber  hand,  attentiou  must  be  gi  veu  to  the  rotation  of  the  earth 
on  its  axis,  since  we  are  only  interested  iu  the  paths  of  the  winds  on  the 
Fotatiug  earth.  This  influence  can  he  talien  accoautof  if  we  imagine  at 
erery  point  of  the  mass  of  air  a  force  applied  which  is  perpendicular  to 
the  momentary  direction  of  motion  and  is  equal  to  tbe  product  of  the 
doable  angular  velocity  of  the  earth,  tbe  sine  of  the  latitude,  and  the 
velocity  of  the  point.  On  tbe  northern  hemisphere  this  influence  canses 
a  continuous  departure  of  the  path  towards  tbe  rigbt-haDd  side.  Since 
the  movement  takes  place  directly  on  the  earth's  surface  the  direct  in- 
fluence of  that  surface,  namely,  the  friction,  remains  to  be  considered. 
Its  influence  diminishes  with  the  distance  from  the  earth's  surface.  Fur- 
thermore, it  depends  on  the  nature  of  the  earth's  surface,  whether  sea 
or  lands,  plains  or  wooded  mountains.  For  this  computation  Guldberg 
and  Mohn  have  made  a  convenient  assumption  in  that  they  introduce  the 
friction  as  a  force  which  opposes  the  movement  and  is  equal  to  the  pro- 
duct of  a  given  factor  and  the  velocity.  This  factor  can  have  diSerent 
values  according  to  tbe  nature  of  tbe  earth's  surface. 

All  these  forces  are  to  be  introduced  into  the  general  equations  of 
motion  of  the  air.  If  however  one  desires  solutions  of  these  general 
equations  for  special  cases  there  is  still  ueedeil  a  series  of  assumptions. 

Let  there  be  only  one  single  vertical  current  of  air  present.  The 
totality  of  all  the  atmospheric  movements  dei>endiug  upon  this  one  ver- 
tical current  is  called  a  wind  system.  If  the  streogtii  of  the  ascending 
current  is  variable  or  if  the  basis  itself  changes  its  place  then  the  wind 
system  is  variable.  In  the  first  case  the  system  stands  still,  iu  the 
second  case  it  is  movable. 

If,  on  tbe  other  hand,  the  ascending  current  of  air  retains  its  strength 
and  location  without  change,  or,  which  is  the  same,  if  the  isobars  for  a 
long  time  retain  their  iiosition  then  the  wind  system  is  invariable. 

It  is  evident  that  the  last  case  is  by  far  the  most  simple.  We  will 
therefore  begin  with  its  consideration. 

In  order  to  execute  tbe  caleuhition  the  location  of  tbe  isobars  must  be 
known.  Even  in  this  respect  also  in  a  prehminary  way  one  must  limit 
himself  at  first  by  simple  assumptions.  Let  the  isobars  be  either  par- 
allel straight  lines  or  concentric  circles. 

In  the  first  case  the  computation  leads  to  the  following  simple  results : 

(1)  The  parallel  isobars  are  equally  distant  from  each  other.  The 
gradient  is  therefore  everywhere  of  equal  magnitude. 

(2)  The  paths  of  the  wind  consist  of  parallel  straight  lines.  The 
strength  of  the  wind  has  everywhere  tbe  same  value. 

(3)  The  direction  of  the  wind  forms  an  angle  with  tbe  gradient  whose 
tangent  is  equal  to  the  quotient  of  tbe  factor  arising  from  the  earth's 
rotation  divided  by  the  friction-constant. 

The  deviation  of  the  wind  from  the  gradient  is  therefore  greater  in 
proportion  as  friction  is  smallt^r.  If  the  eartli's  surface  were  iierfectly 
smootb  the  wind  would  blow  in  tbe  direction  of  the  isobara. 
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This  result  ToDowiiig  directly  froiu  llie  computation  and  at  first  8ur- 
prising  fiitds  its  confirmiittoaiiiavHrietyof  obsurrations.  For  example 
iu  England  we  obserTe  a  deviation  of  61  degrees  Tor  land  winds  bat  of 
77  degrees  for  sea  breezes.  From  this  it  follows  that  tbe  friction  oa 
the  land  is  more  tbaa  twice  as  great  as  on  tbe  sea. 

Conditions  of  pressare  like  those  here  considered  frequently  occar. 
In  the  regions  of  the  trade  winds  and  monsoons  they  ordinarily  prevail 
either  daring  tbe  whole  or  about  half  of  the  year. 

The  circular  isobars  to  the  consideration  of  which  we  now  pass  pro- 
duce systfiuis  of  wind  that  can  be  considered  as  the  simplest  types  of 
cyclones  and  anti  cyclones  according  as  the  pressure  in  tbe  interior  is  a 
minimum  or  maximum.  We  confine  ourselves  here  totheconsideratiou 
of  cyclones, 

As  already  remarked,  these  are  not  conceirable  without  an  ascending 
current  of  air,  whose  area  in  our  case  is  defined  by  a  circle.  Outside 
of  this  horizontal  movements  prevail  exclusively ;  inside  of  it  there  is 
also  the  vertical  movement  to  be  considered.  Therefore  the  computa- 
tions for  tbe  outer  and  inner  regions  are  diflereut.  In  tbis'way  we  ob- 
tain the  following  results: 

(1)  Tbe  pressare  increases  from  all  sides  outwanl  from  tbe  center;  tbe 
gradient  increases  also  from  the  center  out  to  the  limit  of  the  inner  re- 
gion; from  there  ou  it  diminishes,  and  at  a  great  distance  becomes  la- 
appreciable. 

(2)  Tbe  wind-paths  in  both  regions  are  carved  lines,  logarithmio 
spirals,  which  cut  the  isobars  everywhere  at  the  same  angle  or  make 
everywhere  tbe  same  angle  with  the  radial  gradient.  Therefore  the 
movement  of  tbe  air  can  be  considered  as  consisting  of  a  current  toward 
the  center  and  a  rotation  around  the  center,  the  direction  of  the  latter 
is  counter  clock-wise.  This  departure  from  tbe  gradient  is  of  different 
magnitudes  in  the  outer  and  inner  regions.  For  the  former  tbe  de- 
parture has  the  same  value  as  for  straight  isobars,  that  is  to  say,  it 
depends  alone  upon  the  rotation  of  the  enrth  and  the  friction.  For 
the  inner  region  the  departure  is  greater,  and  depends  besides  apon  the 
intensity  of  the  ascending  current  of  air.  If  both  regions  were  sepa- 
rated from  each  other  by  a  geometrical  cylindrical  surface,  then  the 
wind-paths  in  these  would  not  continuously  merge  into  each  other,  but 
would  form  an  angle  with  eaeb  other.  This,  of  course,  can  never  occur 
in  nature.  We  must  therefore  assume  a  transition  region  in  which  the 
wind  is  continuously  diverted  from  one  into  the  other  direction.  At 
any  rate  accurate  and  comparative  observations  of  the  wind  direction 
in  the  inner  and  outer  regioTi  of  a  cyclone  would  be  of  great  interest. 
From  these  oue  could  draw  a  conclusion  as  to  tbe  limitation  of  the  as- 
cending current  of  air.  This  limit  is,  moreover,  also  notable  in  that  at 
it  the  winds  reach  their  greatest  force. 

There  is  no  arrangement  that  has  been  discussed  theoretically  as  yet, 
except  the  straight  line,  circular,  and  nearly  circular  forms  of  the 
isobars. 
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We  have  as  yet  ouly  spokeu  of  the  invariable  systems  of  wind.  la 
fact,  however,  their  duration  is  relatively  short.  No  sooner  is  a  depres- 
sion formed  than  it  fills  itself  up.  Furthermore,  the  central  region  of 
depression  generally  does  not  remain  long  in  the  same  place,  but  pro- 
gresses often  with  great  velocity,  drawing  the  whole  system  of  winds  with 
it.  We  must  look  to  the  density  of  the  horizontal  current  flowing  in 
toward  tho  ascending  current  of  air  as  the  cause  of  these  changes.  The 
system  of  winds  remitiiis  uuchauged  ouly  when,  as  has  hitherto  been 
silently  assumed,  the  leiniwrature  and  density  of  the  horizontal  and 
vertical  currents  are  alike.  If  the  inflowing  air  is  warmer,  the  depres- 
sion iuereases  in  depth,  in  the  opposite  wise  it  becomes  shallower. 

Finally,  if  the  inflowing  air  is  not  of  the  same  temperature  on  all  sides, 
but  is  on  the  one  side  of  higher  and  on  the  other  side  of  lower  tempera- 
ture than  the  ascending  air,  then  it  will  on  the  one  side  be  strengthened 
and  its  area  increased,  on  the  other  side  enfeebled  and  its  area  dimin- 
ished. The  consequence  of  this  is  that  the  current  of  air  or  the  region 
of  depression  moves  along.  The  cyclone  progresses.  Since  in  the 
cyclones  of  our  zone  the  air  entering  on  the  east  side  comes  from  more 
southern,  therefore  in  general  warmer,  regions,  while  the  air  entering  on 
the  west  side  comes  from  the  north  and  is  generally  colder,  therefore 
the  cyclone  progresses  from  west  to  cast  or  from  southwest  to  northeast. 
This  is  in  fact  the  path  of  most  cyclones  in  northern  Europe.  For  a 
moving  cyclone  the  isobariccurveamust  have  a  dilTereut  shape  than  for 
astatiouary.  Therefore  one  can  inversely,  from  the  shape  of  the  isobars, 
iufer  the  direction  of  motion.  If  the  region  of  ascending  air  has  a  cir- 
ctilar  form  the  computatiou  can  be  rigorously  esecuted.  Without  going 
into  the  details  of  this  interesting  problem  in  this  place,  I  will  only  re- 
mark that  the  isobars  cousist  of  closed  curves  similar  to  an  ellipse. 
There  is  one  direction  from  the  center  outwards,  in  which  the  isobars 
are  most  crowded  together,  while  in  the  op]>osite  direction  they  are 
furthest  apart.  The  movement  of  the  cyclone  is  in  a  direction  at  right 
angles  to  this  line.  With  the  solution  of  this  problem  we  now  stand 
about  at  the  limits  of  what  analysis  has  thus  far  accomplishe<1.  Still 
there  is  hope  that  it  will  make  further  progress  so  far  as  concerns  the 
relations  between  the  pressure  aud  the  motion  of  the  air  at  the  earth's 
surface. 

(21)  Oberbeck. — Oberbeck  has  added  to  his  memoir  of  1S82  a  further 
investigation  on  the  general  movements  of  the  atmosphere,  which  was 
published  in  full  in  two  communications  to  the  Academy  of  Sciences  at 
Berlin  in  the  year  1888.  (See  Sitzuugsbericbte,  1888,  xrr,  p.  383-395.) 
On  account  of  their  importance  I  have,  as  in  his  former  memoirs,  given  a 
complete  translation  of  these  in  the  collection  of  translations  previously 
noticed ;  but  to  those  who  do  not  care  to  follow  the  mathematical  inves- 
tigation the  following  re8um<t  of  his  results  is  given  mostly  as  expressed 
in  a  popular  paper  by  Oberl)eck  himself  and  originally  contributed  by 
him  to  the  NaturwiKseuschaftlicho  liundschau  of  June  9,  1888. 
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"  The  systematic  and  saccesBfbl  labors  of  meteorological  observers  in 
the  last  decade  bas  given  a  series  of  empirical  laws  for  tbe  modon  of 
the  air  that  have  already  become  of  great  importance  for  meteorology 
and  for  veatber  predictions,  and  promise  to  become  still  more  so  in  the 
fatare. 

"  In  general  the  active  forces  that  constitute  the  principal  canses  of 
these  phenomena  of  motion  have  been  correctly  appreciated,  but  so  far 
as  I  know  we  have  not  yet  been  snccessfnl  in  bringing  them  into  such 
a  systematic  connection  that  we  have  been  able  to  dednce  therefrom  a 
mechanics  of  the  atmosphere  or  a  theory  that  reproduces  the  most  im- 
portant points  in  the  phenomena  of  motion.  However,  very  noteworthy 
attempts  in  this  direction  have  already  been  made  by  different  parties. 

"  The  oldest  investigations  npon  tliis  point  are  due  to  the  American 
meteorologist,  William  Ferrel.  They  are  contained  in  a  large  number 
of  memoirs,  only  a  part  of  which  is  accessible  to  me;  bat  from  the 
memoirs  that  are  known  to  me  I  think  I  may  condnde  that  tbe  most 
important  results  to  which  Ferrel  has  attained  are  collected  together 
by  himself  in  »  work  recently  published  (Recent  Advances  in  Mete- 
orology, Washington,  or  Appendix  71  to  the  Annual  Report  for  18S5 
of  the  Chief  Signal  Officer),  so  that  tbe  following  remarks  relate  to  this 
work: 

"  Ferrel  starts,  in  reality,  with  the  equations  of  motion  of  a  free  heavy 
point  or  a  small  free  mass,  and  endeavors,  by  the  addition  of  Airther 
terms,  to  accommodate  these  equations  to  the  motion  of  a  fluid,  but 
without  finally  attaining  the  correct  form  of  the  hydrodyoamic  equa- 
tions. As  effective  forces  ho  introduces  the  attraction  of  the  earth,  the 
consideration  of  the  differences  of  density  of  the  air  (in  consequence  of 
differences  of  temperature),  the  effects  resulting  from  the  rotation  of 
the  earth,  and,  finally,  the  resistances  of  friction. 

"  From  the  general  e<iuations  he  derives  special  solutions,  in  which, 
first,  the  friction  is  neglected,  and  the  additional  assumption  is  made 
that  the  currents  in  the  directions  of  tbe  small  circles  (parallels  of  lati- 
tude) materially  exceed  in  strength  or  velocity  the  movements  iu  tbe 
meridian  that  would  take  place  ou  a  motionless  earth,  in  consequence  of 
tbe  differences  in  temperature  between  the  tropics  and  the  polar  zones. 

"  But  such  an  assumption,  in  my  opinion,  ought  not  to  be  made  with* 
out  further  considerations.  Bather  is  it  the  provinceof  theory  to  dem- 
onstrate its  correctness,  and  to  show  for  what  reasons  east  and  west 
currents  are  stronger  than  the  north  and  south  currents.  The  com- 
plete neglect  of  friction  leads,  as  not  otherwise  to  be  expected,  to  for- 
mulie  that  make  the  velocity  at  the  poles  become  infinitely  great,  whence 
follows  that  the  atmospheric  pressure  will  there  be  zero.  The  consider- 
ation of  friction,  as  to  tbe  methotl  of  whose  action  no  special  assumption 
is  made,  has  the  result  of  mollifying  these  incorrect  results  and  accom- 
modating the  phenomena  of  motion  to  the  recognized  special  distribn- 
tiou  of  pressure  ou  the  earth  surface. 
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"  The  tnotiouB  in  tbe  atmoapbere  have  been  farther  Created  of  by  G.  M, 
Goldberg  aud  H.  Mobo.  (Studies  oq  tbe  Motions  of  the  Atmosphere, 
ChriBtiania,  part  i,  1876,  part  n,  1880.)  These  authors  both  start  with 
tbe  oorreot  bydrodynamic  equations.  The  motions  ore  by  them  directly 
recorded  in  differences  of  pressure.  Farthermore,  the  resistance  is 
assumed  to  be  proportional  to  the  velocity  of  the  wind  then  prevailing. 
It  ia  very  probable  that  this  assamptioD  is  appropriate  for  the  lowest 
strata  of  the  atmosphere.  The  calculations  of  the  above-named  scholars 
wilt,  therefore,  lead  also  to  results  that  agree  with  observations  in  geu> 
oral  for  the  movemeot  of  tbe  air  io  the  neighborhood  of  the  eartii's  sur- 
face, especially  vhau  we  carry  through  the  compntatjons  somewhat 
more  accurately,  as  was  done  by  me  a  short  time  ago.  (See  Wiede- 
mann AnnaleD,  1S82,  vol.  XTii,  p.  128,  reprodnced  in  "So,  7  of  the 
accompaoyiuK  translations;  compare  also  A.  Sprung,  Treatise  on 
Meteorology,  pp.  142-161.)  On  the  other  hand,  there  .can  certainly 
be  DO  doubt  that  tbe  above-given  assumption  as  to  tbe  nature  of  tbe 
frictional  resistance  is  entirely  inappropriate  for  the  upper  strata  of 
air.  A  general  comprehensive  theory  of  cyclones,  in  which  the  upper 
and  the  lower  currents  are  considered,  and  in  which,  furthermore,  tbe 
fundamental  canse  of  cyclones,  namely,  local  differences  of  density  in 
the  atmosphere,  occupies  the  foreground,  can  certainly  not  be  attained 
by  using  the  above-mentioned  assumption  as  to  resistance. 

"Tbe  problem  of  tbe  progressive  movement  of  cyclones,  so  remarkably 
important  but  at  the  same  time  so  very  difBcnlt,  can  indeed  only  first 
find  a  satisfoctory  solution  when  (1)  the  constitution  of  a  stationary 
oyclooe  is  sufficiently  well  known  (2)  the  currents  in  the  upper  strata 
of  the  atmosphere  are  established  with  some  degree  of  certainty. 

"The  above  mentioned  investigations  are  presented  in  a  clear  and  com- 
prehensive form  in  tbe  treatise  on  meteorology  by  A.  Sprung,  Ham- 
burg, 1885. 

"Especially  would  I  call  attention  to  the  judgment  of  the  author  as  to 
W.  Ferrel  (page  198  and  notes  on  pages  200  and  202),  with  which  I 
entirety  agree." 

"  Since  that  publication  tbe  motious  of  tbe  atmosphere  have  been 
treated  by  W,  Siemens,  introducing  tbe  fundamental  propositious  of  tbe 
conservation  of  energy.  (Siemens,  Un  tbe  Conservation  of  Energy  in 
tbeAtmospbereof  the  Earth.  Sitzuugsberichteof  tbe  Berlin  Academy, 
1886,  p.  261).  Thib  author,  without  special  analytical  developments, 
makes  the  existence  of  strong  currents  in  tbe  direction  of  the  parallels 
of  latitude  very  probable,  and  ascribe  to  them  a  predominant  iuflnence 
on  even  the  wind  systems  of  the  temperate  zones. 

*  SproDg'a  criticism  is  but  little  more  than  the  opiaioa  of  a  regret  that  Fe^^)^)  bas 
Dot  fully  BolvAd  the  equAtioD  of  continuity,  but  aahe  has  adopted  the  apeoial  Bolation 
that  it  offered  by  the  mean  diatribution  of  tompe  rat  lire  aud  presBure  io  the  earth,  [ 
do  not  aee  tfa*t  any  error  baa  beeo  introdnced  thereby. — C.  A. 
H.  Mis.  142 ^25 
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"From  all  this  it  seemed  to  me  wortb  tbe  trouble  to  iovestigatA  to  what 
results  a  new  treatment  of  the  problem  of  atmoepheric  movements  iu  the 
most  general  analytical  metbocl  woald  lead, 

"Tbe  startiog  point  DecessnrOy  is  the  eqaations  of  motion  of  hydro- 
dyoamics,  as  to  whose  reliability,  so  far  as  is  known  to  me,  no  manner  of 
doubt  has  been  expressed.  The  oltimate  caase  of  the  movements  con- 
sists in  differences  of  density  of  air  that  is  subject  to  the  attraction 
of  the  earth. 

"  The  iaflnence  of  the  rotation  of  the  earth,  according  to  tbe  laws  of 
mechanics,  can  be  expressed  by  a  deviating  force,  so  that  after  its  intro- 
daction  the  earth  can  be  considered  as  at  rest.  Fnrthermore,  frictional 
forces  are  to  be  introdaced,  since  without  them  the  atmospheric  currents 
nnder  thecoutinnous  influence  of  accelerating  forces  will  attain  infinitely 
great  velocities.  The  resistances  opposing  the  atmoepheric  movements 
In  all  oases  consist  of  a  series  of  influences  of  various  origins,  and  in  part 
also,  variable  in  amount.  If  a  rapidly  moving  mass  of  fluid  penetrates 
into  a  quiet  fluid  it  experiences  a  sensible  resistance  almost  lihe  that  of 
aaolid  body  moving  in  the  quiet  fluid.  If, on  the  other  hand,  a  definite 
portion  of  afluid comes  continuously  nnder  the  iuflnenceof  a  motive  force, 
then  ''fluid  jete^  are  formed,  or,  as  they  were  first  called  by  Helmbollz, 
"discontJDUons  currents,"  which  glide  through  the  qniet  flnid  with  rela- 
tively slight  friction."  Two  neighboring  cnrrents  running  parallel  to 
each  other,  with  different  velocities,  will  always  affect  each  other  in  such 
a  way  that  the  more  rapid  is  retarded,  tbe  slower  current  is  accelerated. 
This  interchange  is  much  fevored  when  between  the  two  larger  main 
currents  smaller  side  currents  aro  produced  by  means  of  local  causes, 
which  bring  about  a  partial  mixture  of  the  two  streams.  All  these 
phenomena,  especially  that  last  mentioned,  indicate  in  my  judgment 
that  we  shall  take  account  of  the  most  important  resisting  influences 
if  we  follow  the  assumption  first  expressed  by  Newton,  that  tbe  mutual 
influence  of  the  rapidly  moving  parts  of  a  fluid  is  proportional  to  the 
differeuceof  their  velooitiea.  Hence  it  at  once  follows  that  a  current,  in 
which  all  parts  move  parallel  and  with  equal  velocities,  experiences  in 
general  no  fiiction.  On  the  other  hand,  wherever  currents  of  different 
Telocity  occur  near  each  other  tbe  friction  has  an  effect  which  is  especi- 
ally  strong  at  the  boundary  of  the  currents. 

"  Since  I  also  adopt  the  jnat  mentioned  law  of  friction  for  tbe  atmos- 
pheric currents,  I  would  expressly  designate  this  as  an  hypothesis.  I 
thereby  in  nowise  assume  that  the  process  is  so  simple  as  it  is  in  the 
experiments  for  the  determination  of  the  coefficient  of  friction,  t.  «., 
viscoeity  or  internal  friction,  in  which  everything  is  so  arranged  inten- 
tionally that  tbe  velocities  of  the  fluid  remaiu  very  small. 

*  H.  Ton  Hotmholtz,  Ueber  diRcontiDnirliche  FIiuai);keitabewegnDgeii,  Berlin,  Mo- 
tiAtab.,  1866.  RflpriDted  in  Helmholtz.  Wissenschaftliche  Abbandlimgen,  Vol.  i,  p. 
146.    Compare  alxo  Oberbeok,  Wiedem.  Aiui.,  u,  S.  1,  ou  the  suae  aaliJMt. 
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"  Heoce  the  Dumerical  value  of  tbe  ooefflcient  of  tbe  friction  of  the  air 
(or  viscoeity),  as  fouod  esperimeDtally,  can  in  nowise  be  used  for  the 
compatation  of  the  iDflueuce  of  friction  in  the  atmosphere.  Bather 
will  the  number  that  for  brevit;  iu  here  called  'frietioii  coefBcient,'  be 
much  larger  than  the  above-mentioned  coefficient. 

"  The  influence  of  the  earth's  surface  on  the  air  streaming  over  it  can 
be  easily  expressed  according  to  this  theory  of  friction.  According  to 
the  nature  of  the  earth's  surface  the  neigbboriug  particles  of  air  are 
either  forced  to  adhere  to  it  or  else  move  over  it  with  greater  or  less 
retardation. 

"  The  density  of  the  air  as  Is  well  knttwn  depends  npon  the  pressnre 
and  the  temperature.  For  increasing  distance  above  the  earth's  sur- 
face the  density  diminishes  rapidly,  and  at  an  altitude  of  20  kilometers 
it  has  a  density  of  only  one-tenth  of  that  which  prevails  at  the  earth's 
surface.  The  consideration  of  this  circumstance  would  greatly  increase 
the  difllcally  of  the  calculation.  I  have  temporarily  ignored  the  dimi- 
nution of  density  at  great  altitudes.  Bat  in  the  explanation  of  the  final 
result  one  wonld  have  to  take  into  consideration  this  point.  Since  as 
above  mentioned,  the  density  of  the  air  is  inappreciably  small  at  alti- 
tudes which  are  slight  in  comparison  with  tbe  horizontal  dimensions  of 
the  atmosphere,  therefore  the  movements  that  occur  at  those  altitudes 
can  in  general  exert  only  a  slight  inSuence  on  the  currents  in  the  lower 
stratnm.  We  can  therefore  from  a  dynamic  point  of  view  consider  the 
atmosphere  as  bounded  at  a  moderate  altitude  by  a  spherical  surface 
on  which  the  air  slides  freely. 

"  The  calculation  executed  on  the  basis  of  this  assumption  leads  to  tbe 
following  result ;  If  we  imagine  a  definite  distributionof  temperature  over 
the  eartMa  surface  or  over  a  special  portion  of  it  to  continue  for  a  long  time, 
then  permanent  curreuts  of  air  exist,  that  can  be  calculated  from  the 
distribution  of  temperature  if  it  be  considered  as  given. 

"  Now  the  contrast  in  temperature  of  the  hot  and  cold  zone  is  tbe 
principal  force  that,  with  slight  modifications  in  the  difttereut  seasons 
of  the  year,  causes  a  systrm  of  currents  that  includes  the  greatest  part 
of  the  earth's  snr&ce. 

"A  form  of  expressing  this  distribution  of  temperature  that  is  very 
convenient  for  computation  consists  in  the  utilization  of  the  following 
expression : 

T=A4-B  (1-3  cos' tf) 

In  tbis  9  is  tbe  angle  that  tbe  line  connecting  any  point  of  the  atmos- 
phere with  the  center  of  the  earth  makes  with  the  axis  of  the  earth  so  that 
90<3—  B  is  the  geographical  latitude  of  tbe  point  in  qnestiou.  Under  this 
assnmptiou  analysis  furnishes  the  following  values  for  the  three  com- 
ponents of  the  currents  !:t  any  point  of  the  atmosphere,  viz,  V  for  tlie 
vertical  component  taken  positive  upwards,  TS  the  horisontal  oompo- 
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**Froin  all  this  it  seemed  to  me  worth  the  trouble  to  iDTestigat«  to  what 
resnlts  a  new  treatmeDt  of  the  problem  of  atmospheric  moTeinents  iu  the 
most  general  analytical  method  would  lead. 

"The  startJDg  point  necesfiarily  is  the  equations  of  motion  of  hydro- 
dynamics, as  to  whose  reliability,  so  far  as  is  known  to  me,  no  maitner  of 
doubt  has  been  expressed.  The  altimate  cause  of  the  movements  con- 
siste  in  differences  of  density  of  air  that  is  subject  to  the  attraction 
of  the  earth. 

"  The  iofluence  of  the  rotation  of  the  earth,  according  to  the  laws  of 
mechanics,  can  be  expressed  by  a  deviating  force,  so  that  after  its  intro- 
duction the  earth  can  be  considered  as  at  rest.  Furthermore,  frietional 
forces  are  to  be  introduced,  sinoe  without  them  the  atmospheric  currents 
nnder  thecontinnons  influence  of  accelerating  foioes  will  attain  infinitely 
great  relooitiee.  The  resistanoes  opposing  the  atmospheric  movements 
In  all  cases  consist  of  a  series  of  inflnences  of  various  origins,  and  in  part 
also,  variable  iu  amount.  If  a  rapidly  moving  mass  of  flnid  penetrates 
into  a  quiet  fluid  it  experiences  a  sensible  resistance  almost  like  thatof 
a  solid  body  moving  in  the  quiet  floid.  If,  on  the  other  hand,  a  definite 
portion  of  aflnid  comes  continuously  nnder  the  inflnenceof  a  motive  force, 
then  "  fluid  jets''  are  formed,  or,  as  they  were  first  called  by  Helmholtz, 
" discontinuous  currents,"  which  glide  through  the  quiet  fluid  with  rela- 
tively slight  friction.'  Two  neighboring  curreuts  running  parallel  to 
each  other,  with  different  velocities,  will  always  affbct  each  other  in  sucb 
a  way  that  the  more  rapid  is  retarded,  the  slower  current  is  accelerated. 
This  interchange  is  much  favored  when  between  the  two  larger  main 
currents  smaller  side  currents  are  produced  by  means  of  local  causes, 
which  bring  about  a  partial  mixture  of  the  two  streams.  All  these 
phenomena,  especially  that  last  mentioned,  indicate  in  my  judgment 
that  we  shall  take  account  of  the  most  important  resisting  iuflnenoes 
if  we  follow  the  assumption  first  expressed  by  Newton,  that  the  mutual 
influence  of  the  rapidly  moving  parts  of  a  floid  is  proportional  to  the 
differeuce  of  their  velocities.  Hence  it  at  once  follows  that  a  current,  in 
which  all  parts  move  parallel  and  with  equal  velocities,  experiences  in 
general  do  friction.  Ou  the  other  band,  wherever  currents  of  dtffereut 
velocity  occur  uear  each  other  the  friction  has  an  effect  which  is  especi- 
ally strong  at  the  boundary  of  the  currents. 

"  Since  I  also  adopt  the  just  mentioned  law  of  friction  for  the  atmos- 
pheric currentt),  I  wonld  expressly  designate  this  as  an  hypothesis.  I 
thereby  in  nowise  assume  that  the  process  is  so  simple  as  it  is  in  the 
experiments  for  the  determination  of  the  coefficient  of  friction,  t.  s,, 
viscosity  or  internal  friction,  in  which  everything  is  so  arranged  inten- 
tioiially  that  the  velocities  of  the  fluid  remaiu  very  small. 

*  R.  TOD  Hcltoholtz,  Ueber  dtBCoatiDairliohe  Plaui|fketUbewegnngeD,  BerliD,  Ho- 
Dstsb.,  1868.  Iteprintad  in  Helrahottz,  Wisaenachafllicbe  AbbamlliiDgon,  Vol.  i,  p. 
146.    Compare  aliui  Ob«rbeok,  Wiedeu,  Aim.,  u,  H.  1,  on  the  Buue  salyeot. 
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"  Heoce  tbe  Dnmericat  valae  of  tbe  coefflcieot  of  the  friction  of  the  aic 
(or  viscosity),  ae  found  esperimentally,  cau  in  nowise  be  used  for  tbe 
CM>mpatatioD  of  the  influence  of  frictiou  in  the  atmosphere.  Sather 
will  the  namber  that  for  brevity  is  here  called  'friction  coefiBcieat,'  be 
maclt  larger  than  the  above-mentioned  coefficient. 

"  Tbe  influence  of  tbe  earth's  surface  on  the  air  streaming  over  it  can 
be  easily  expressed  according  to  this  theory  of  friction.  According  to 
the  nature  of  the  earth's  surface  the  neighboring  particles  of  air  are 
either  forced  to  adhere  to  it  or  else  move  over  it  with  greater  or  less 
retardation. 

"The  density  of  tbe  air  as  is  well  known  depends  upon  the  pressure 
and  the  temperature.  For  increasing  distance  above  the  earth's  sur- 
face the  density  diminishes  rapidly,  and  at  an  altitude  of  20  kilometers 
it  has  s  density  of  only  one-tenth  of  that  which  prevails  at  the  earth's 
surface.  Tbe  consideration  of  this  circumstance  would  greatly  increase 
the  difilcalty  of  tbe  calculation.  I  bare  temporarily  ignored  the  dimi- 
nution of  density  at  great  altitudes.  Bnt  in  tbe  explanation  of  the  final 
result  one  would  have  to  take  into  consideration  this  point.  Since  as 
above  mentioned,  the  density  of  the  air  is  inappreciably  small  at  alti- 
tudes which  are  slight  in  comparison  with  the  horizontal  dimensions  of 
the  atmosphere,  therefore  the  movements  that  occur  at  those  altitudes 
can  in  general  exert  only  a  slight  influence  on  the  currents  in  the  lower 
stratum.  We  can  therefore  from  a  dynamic  point  of  view  consider  the 
atmosphere  as  bounded  at  a  moderate  altitude  by  a  spherical  surface 
on  which  the  air  slides  freely. 

"  The  calculation  executed  on  tbe  basis  of  this  assnmptiou  leads  to  the 
following  result:  Ifvce  imagine  a  de/inite digtributiono/ temperature ov^ 
the  earth's  surface  or  over  a  special  portion  of  it  to  continue  for  a  long  titn«, 
then  permanent  currents  of  air  exist,  that  can  be  calculated  from  the 
distribution  of  temperature  if  it  be  considered  as  given. 

"  Now  the  contrast  in  temperature  of  the  hot  and  cold  zone  is  the 
principal  force  that,  with  slight  modiflcationa  in  the  diflierent  seasons 
of  the  year,  causes  a  system  of  currents  that  includes  the  greatest  part 
of  tbe  earth's  surface. 

"A  form  of  expressing  this  distribution  of  temperature  that  is  very 
convenient  for  computation  consists  in  tbe  utilization  of  the  following 
expression : 

T=A+B(l-3co8*i9) 

In  this  8  is  tbe  angle  that  the  line  oonueeting  an;  point  of  the  atmos- 
phere with  the  center  of  tbe  earth  makes  with  tbe  axis  of  the  earth  so  that 
90°—^  is  the  geographical  latitude  of  tbe  point  in  qneation.  Under  this 
assumption  analysis  furnishes  the  following  values  tor  the  three  com- 
ponents of  the  currents  tt  any  point  of  the  atmosphere,  viz,  V  for  the 
vertical  component  taken  positive  upwards,  K  tbe  horizontal  oompo- 
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nent  taken  positive  toward  tbe  north,  and  O  the  horizoDtal  component 
taken  as  positive  toward  the  east 

V=C  (1-3  cos»  9)f 

N=-6  0co8^sin  B  .<p 

0=D  [sin  6  (1—3  cos*  ^  $+6  cos*  0  .  j'] 

"  In  these  expressions  /,  9),  g,  y  are  friDctioiiB  of  the  distance  of  the 
point  in  question  in  the  atmosphere  above  the  earth's  snrfiBce.  They 
depend  also  npon  the  condition  of  tbe  atmosphere  at  its  two  boandar>' 
snrfaces  (the  concentric  spherical  surfaces  above  and  below).  At  both 
these  two  boundary  surfaces  the  vertical  component  V,  and  therefore 
also/,  must  disappear.  Parthennore,  g>,  g,  y,  must  disappear  at  the 
earth's  surface  if  we  assume  that  there  the  atmosphere  adheres  to  it. 

"  Tbe  function  tp  is  zero  for  a  certain  definite  altitude^that  is  to  say, 
at  this  altitude  the  meridional  current  changes  its  sign ;  below  it  is  di- 
rected toward  tbe  south,  but  above  it  is  directed  toward  the  north.  The 
function  g  is  everywhere  negative ;  the  function  y  is  everywhere  posi- 
tive, but  always  zero  at  the  earth's  surface. 

"The  two  constants  0  and  D  unfortunately  do  not  admit  of  direct  nu- 
merical computation,  and  that  for  two  reasons :  First,  tbe  unknown 
value  of  tbe  friction  constant  for  atmospheric  cuiTents  enters  Into  them. 
Again,  they  contain  tbe  whole  difference  in  temperature  between  the 
equator  nnd  the  pole.  But  it  is  allowable  to  assume  that  only  a  certain 
fractioniil  part  of  this  difference  of  temperature  is  the  actual  effective 
cause  of  the  currents,  since  in  the  higher  strata  the  diflference  of  tem- 
perature is  certainly  considerably  smaller. 

"  In  other  respects  tbe  above  expressions  give  a  clear  picture  of  the 
currents.  The  vertical  current  (Y)  is  an  ascending  one  f^m  the  equa- 
tor up  to  35^^  16'  north  and  south  latitudes,  but  thence  to  the  poles  it  is 
directed  downwards.  Tbe  meridional  currents  (N)  are  0  at  the  equator 
and  at  the  poles;  tbey  attain  their  greatest  value  at  45°  latitude. 

"In  consequence  of  tbe  earth's  rotation  there  arises  the  current  U 
along  the  circles  of  latitude,  which  consists  of  two  branches,  Oj  depend- 
ing on  the  function  g,  and  0|  depending  on  the  function  y.  Oi  is,  from 
the  equator  to  36°  16'  north  and  south  latitudes,  directed  toward  the 
west;  there  this  current  changes  its  sign,  and  in  the  higher  latitudes  is 
easterly.  Oj  represents  a  current  directed  toward  the  east;  everywhere 
at  the  earth's  surface  it  is  zero  (corresponding  to  the  value  of  the  func- 
tion y),  but,  on  the  other  hand,  at  higher  altitudes  it  attains  a  very 
considerable  value.  Both  the  movements  Oi  and  O2  along  the  small 
circles  of  latitude  disappear  at  the  pole.  Moreover,  the  current  0»  is 
zero  at  the  equator,  and  attains  it«  greatest  value  at  the  latitudes 
64°  44'  nortb  and  south. 

"  We  would  especially  call  attention  to  the  fact  that  these  results  de- 
pend essentially  upon  the  assumption  as  to  tbe  distribution  of  tempera. 
tur9,    A  9b»ngt>  in  the  looatioo  of  tbe  maximnm  of  temperature  (as 
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for  instance,  iU  transfer  into  the  nortbem  hemiapbere),  would  cause  a 
correspondiug  change  of  all  the  carrantB. 

"The  accompany ing  sketch,  Fig.  1,  gives  a  picture  of  the  atmospheric 
cnrreuts  as  they  would  result  from  the  adopted  distribution  of  tempera- 
ture. This  presents  the  earth's  surface  iu  the  Mercator  projection. 
The  curves  u  aud  u  represent  the  currents  of  air  iu  the  lower  strata; 
the  carves  o  aud  o  in  the  upper  strata  of  the  atmosphere.  At  the 
equator  and  at  the  poles  the  rertical 
currents  serveas  the  means  of  transi- 
tion of  the  lower  currents  into  the 
upper,  and  vice  versa.  The  lower 
current  can,  uuder  favorable  circum- 
stances, come  to  be  observed  at  the  to°— 
earth's  surface.  In  fact,  the  diagram  o'~- 
presents  in  its  u  curves  in  the  tro[>ics 
the  trade  wiuds  as  they  prevail  over  4o^ 
the  Pacific  and  Atlantic  Uceans,  and 
also  the  west  wiud  as  it  prevails  be-  , 
yond  the  fortieth  degree  of  latitude.  *'l^^ 
From  the agreementof  thewiud  paths 
in  this  diagram  with  those  actually 
observed,  the  important  conclusion  can  be  drawn  that  in  general  the 
currents  w  and  Oi  are  of  the  same  order  of  magnitude.  Hence,  it  fol- 
lows that  Oi  or  the  upper  easterly  current  must  be  of  materially  greater 
intensity  thau  the  lower  cnrreuts.  The  upper  wind  paths  agree  in  the 
tropics  with  the  anti-trade.  Iu  higher  latitudes  the  west  wind  must 
principally  prevail  in  the  upper  regions. 

"  Iu  the  very  highest  strata  of  airthe  currents  must  again  diminisli 
in  strength ;  this  is  to  be  concluded  from  the  fact  that  the  two  quanti- 
ties O  and  I)  contain  tbe  density  of  the  air  as  a  factor  which  enters  iu 
its  Arst  power  into  C,  but  iu  its  second  power  into  D. 

"To  this  general  presentation  of  the  curreuts  of  air  the  detiiiled  com- 
putation of  the  distribution  of  pressure  is  still  lacking  by  this  execu- 
tion, perhaps  some  unimportant  modifications  of  the  results  here  com- 
mnnicat«d  may  be  attained." 

(22)  Oberbe^. — In  his  third  communication  on  this  subject  (the  second 
of  1888),  Oberbeck  passes  from  a  consideration  of  the  motions  of  the  at- 
mosphere to  that  of  the  general  distribution  oi  pressure  that  re^ult^ 
from  the  movements,  which  themselves  result  from  the  distribution  of 
temperature,  or  more  properly  of  density.  Iu  this  case  he  again  deaU 
with  the  hypothetical  atmosphere  of  uniform  density  and  depth  adher- 
ing to  the  earth  but  gliding  under  the  upper  layers  and  adopts  the  ap- 
proximate law  of  temperature  of  the  air  as  above  given.  His  general 
solution  of  the  equations  leads  to  the  formula : 

j>=con8tant+m  cos'9— »  cos*^. 

In  the  southern  hemisphere  we  have  conditions  that  approximate 
those  here  adopted  more  uearlytbau  in  the  uorthern,and  haviugshowu 
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Uiat  the  observed  pressures  agree  with  the  preceOiiig  reealt,  Oberbeck 
then  ntilizes  the  terms  m  and  n  to  separute  the  motions  in  latitade  and 
longitude.  This  process  ie  more  general  than  that  which  Ferrel  ex> 
ecuted  in  the  case  of  tbe  solutions  given  by  him  in  1859  in  the  Mathe- 
matical Monthly,  sb  that  the  equations  cau  be  adapted  to  a  wide  range 
of  constants  in  the  law  of  distributiOD  of  temiteratnreattbe  eartb'ii  sur- 
face. Oberbeck  proceeds  to  apply  it  to  tbe  extreme  seasonal  cjauge 
in  tbe  atmosphere  as  well  as  to  the  assumed  mean.-  Tbe  whole  memoir 
will  be  given  in  my  selected  translations. 

(23)  SeJmholtz.—ia  May,  1888,  Helmholtz  submitted  to  the  Berlin 
Academy  tbe  memoir  ou  atmospheric  movements  that  I  have  given  in 
full  in  the  accompanying  translations.  He  first  shows  thut  the  results 
of  laboratory  experiments  on  a  small  scale  can  not  be  directly  applied 
to  larger  atmospheric  movements  because  of  tbe  fact  that  tbe  inertia 
and  density  of  the  masses,  the  forces  of  viscositj'  and  gravitation,  and 
the  linear  dimensions,  length,  area,  volume,  angle  and  time,  are  not  all 
enlarged  in  the  necessary  ratios,  bo  that  certain  results,  especially  vis- 
cosiiy,  become  inappreciable  in  large  natural  phenomena.  He  then 
studies  tbe  conditious  of  stability  among  masses  having  discontinuous 
motions  ;^thus  if  two  ring  vortices  encircle  the  earth  having  different 
latitudes  and  teuipcraturee,  stable  equilibrium  is  {lossible  only  wheu 
the  warm  ring  is  on  tbe  polar  edge  of  tbe  colder  ring.  If  they  have  tbe 
same  latitude  then  the  warmer  must  be  above  tbe  colder.  The  unroll- 
ing of  tbe  vortex -cylinders  aud  rings  destroys  their  integrity  and  mo- 
tions, mixes  their  own  and  the  surrounding  air  together,  determines  the 
actual  average  distribution  of  temi>erature  and  moisture  in  the  atmos- 
phere, and  is  the  important  step  in  the  history  of  all  atmospheric  phe- 
nomena. Helmholtz  announces  bis  intention  of  further  developing  this 
subject. 

(24)  IHro  Kitao. — Comparable  with  tbe  elegant  analysis  of  Helm- 
holtz aud  Oberbeck,  aud,  in  fact,  reminding  us  remarkably  of  tbe  work 
of  Kirchhoff,  is  the  memoir  by  Kitao  (professor  of  physics  and  mathe- 
matics in  the  Imperial  Academy'  of  Agriculture  of  the  University  of 
Tokio),  entitled  "  Contributioua  to  the  theory  of  the  movement  of  the 
terrestrial  atmosphere  aud  of  whirlwind  storms." 

A  few  years  ago,  Professor  Kitao  returned  from  studying  in  Germany, 
and  Japan  is  to  be  congratulated  on  possessing  two  such  mathemati- 
cians as  Kikuchi  and  Kitao,  tbe  former  as  able  a  pupil  of  tbe  English 
school  as  the  latter  is  of  tbe  German. 

Kitao's  memoir  is  published  in  two  parts,  in  vol.  i,  1887,  and  vol.  ii, 
1S89,  of  the  Journal  of  the  College  of  Science  of  the  University  Tokio, 
and  a  further  continuation  is  promised.  But  for  its  great  leugth  his 
work  would  have  been  included  in  the  appended  collection  of  transla- 
tions, bnt  awaiting  its  completion  and  eventual  translation  lean  now 
only  call  the  attention  of  students  to  this  extensive  analytical  memoir. 
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(26)  Qmeral  treatise*  onfiuid  motion. — ^To  complete  onr  list  of  recent 
works  bearing  directl;  on  the  mechsDios  of  the  atmoapfaere,  we  sbould 
iBclude  a  few  general  treatises  on  fluid  motion  tliat  are  specially  wortiiy 
of  the  atady  of  meteorologisls. 

I  do  not  note  any  general  works  by  French  anthers,  but  have  reason 
to  expect  snch  in  the  near  fotnre,  judging  from  the  introductions  and 
Dotes  in  recent  publications  by  Poiucar^  ,BonBsine8q,  Dabem,  and 
Mnthien.    Oar  list  is  as  follows: 
a  EiRCBUOFF.  ToTleanngen  Uber  mathematisob«  Physik.    Ueohanfk.    Dritt«  Anf- 

l^;e.    Letpmg,  18B3.    [Chapten  15-36,  or  one-half  of  this  Tolame,  ii  doToted  to 

fluid  niotiflua  J 
A.  B.  BASeBT.    A  treatisBOD  hfdn»-dyi)aii)ica,wttbotimeroiiaexaiiiplH.    Tola.  I  and 

II  [a  third  ia  expected],  Cambridge  (England),  1888. 
W.  S.  Bksant.    a  treatiaeon  hydro- mecbanios.     Fourth  editloti,  Part  i,  hydroatat- 

ictt    Cambridge  (Eogland),  1383.    [Part  ii,  hydro-kinetice,  is  promised.] 
H.  DR  Saint  Vknakt.     R^atance  des  Flaids  [edited  by  Boaaaineaq].    Iiutitat  de 

Fraoo^  Tomo  xliv.    Paris,  1687. 

IV.— THBBUO-DVNAHICS  OF  ATMOSPHERIC  PHENOMENA. 

(26)  Introductory. — The  application  of  the  laws  of  thenno-dynamica 
to  the  movements  of  the  atmosphere  was  flrst  made  in  a  crude  manner 
by  Espy  and  Joseph  Henry  before  the  development  of  this  branch  of 
physics  had  been  attempted  by  Clansius,  Sir  William  Thomson,  and 
others.  The  memoir  of  Thomson  in  1861 ;  Eeye,  1864  and  1872;  that 
of  J.  H.  Lane  (American  Journal  of  Science  and  Arts,  Joly,  1870) ;  that 
of  Charles  Chambers  (see  the  Meteorology  of  the  Bombay  Presidency, 
1878);  the8hortpaperbyHann(Z.  O.G.M.,  1874);  the  memoirs  of  Prof. 
William  Ferrel  (see  especially  bis  Meteorological  Beaearches,  1877, 1881, 
1883,  and  his  Eecent  Advances,  1883;  those  of  Ouldberg  and  Mobn, 
1876-78),  and  the  treatise  of  Sprung  (Meteorologie,  1S85),  have  all  of 
them  given  analytical  expressions  for  this  application  of  tbermo-dyna- 
mios,  so  that  the  whole  subject  of  adiabatic  changes  should  now  be 
fomiliar  to  all  meteorologists.  The  works  of  these  authors  have  now 
been  most  admirably  supplemented  by  two  memoirs  by  Hertz  and  Be- 
zold,  respectively,  who  have  developed  graphic  methods  that  render  the 
entire  process  of  cooling  and  warming  easy  of  computation  and  clear 
of  comprehension,  as  also  very  expeditions. 

The  memoir  of  Hertz  is  confined  to  the  determination  of  adiabatic 

changes,  bnt  the  memoir  of  Bezold  includes  the  consideration  of  changes 

that  are  not  strictly  adiabatic,  bnt  in  which  the  quantity  of  beat  within 

a  mass  of  air  actuaUy  changes  by  reason  of  mixtnres,  precipitations, 

.  and  radiations. 

It  is  evident  to  the  most  superficial  tbongfat  that  the  qnantity  of 
heat  within  a  given  mass  of  air  actually  is  continually  in  a  state  of 
change  and  that  too  not  only  by  reason  of  its  gain  of  heat  firom  the  sun 
by  day  and  its  loss  by  radiation  at  night,  bnt  especially  b;  the  process 
of  mixture  that  is  continually  going  on.    On  the  one  hand  cold  and  dry 
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airs  are  being  mixed  witli  wann  and  moist ;  on  the  other  band  aqaeooa 
vapor  with  latent  heat  in  being  added  to  the  air  by  eraporadon  from 
the  groand,  and  again  being  taken  from  the  air,  bnt  leaving  its  heat 
behind  by  the  process  of  formation  of  rain,  hail,  and  snow.  Therefore 
the  ascent  and  descent  of  atmospheric  currents  is  by  oo  means  an  adia- 
batic  process,  and  it  is  the  aim  of  Bezold  to  so  present  graphically  the 
changes  that  take  place  in  ascending  and  descending  air  as  that  we  may 
at  any  time  calculate  its  thermal  condition. 

(27)  Betold. — The  original  memoirs  of  Hertz  and  Bezold  detailing 
their  graphic  methods  iu  thermo-dynamics  as  applied  to  onr  atmosphere 
will  be  given  in  full  in  the  promised  collection  of  transbttions.  The 
ground  covered  by  these  will  be  easily  understood  from  the  following 
analysis  of  Bezold's  work  by  Lettry,'  with  slight  additions  by  myself. 

(A.)  DBPiNiTiONS. — Let  j>  and  r  be  respectively  the  valuesof  the  vol- 
ume and  pressure  of  a  uuit  weight,  namely,  a  unit  mass,  of  gas  or  gas- 
eous vapor  whose  absolute  temperature  is  T.     Then  according  to  the 
law  of  Boyle  Mariott«-Gay-Lussac  and  Charles,  we  have 
pr=BT (a). 

Let  the  condition  of  the  nuit  of  gas  be  graphically  represenled  as  to 
pressure  and  volume  by  the  ordinate  and  abscissa  of  a  point ;  when  p 
and  V  are  given,  the  location  of  the  point  is  known  by  the  graphic  con- 
struction, but  equally  is  the  temperature  T  kuown  by  the  equation  (a) ; 
thus  the  location  of  a  point  in  the  diagram  corresponds  to  a  definite 
temperature  of  the  gas.  If  the  gaseous  mass  is  maintained  at  a  con- 
stant temperatnre  then  p  and  v  may  vary  continuously,  only  fnlfililng  the 
condition  that  their  product  p  v  remains  constant.  The  locus  of  the 
continuous  series  of  points  thus  defined  is  called  an  isotherm,  and  we 
see  that  the  isotherm  occurring  for  any  given  temperatnre  must  be  a 
hyperbola  with  the  axis  p  and  v  as  its  asymptotes,  as  in  Fig.  2,  where 
the  co-ordinate  axes  are  rectangular  and  the  hyperbola  is  equilateral. 
If  on  the  other  baud  the  tem- 
perature be  allowed  to  change,  but 
the  original  amount  of  heat  or 
thermal  energy  iu  a  unit  mass  of 
gas  is  forced  to  remain  constant, 
then  a  new  relation  between  the 
pressure  and  volume  that  can  co- 
exist is  brought  about  and  is  defi- 
nitely determined  by  the  laws  of 
—sa'cfiu.  thermo-dynamics ;  this  reUtion  is 
—lo'eent.    given  by  the  equation. 


no.  Z.-Ji»lbernif.  JJ^I^sCOnstaut 

where  4  and  fc*  are  respectively  the  specific  heat  of  the  gas  or  vapor 
at  constant  volume  and  agaio  at  constant  pressure.    If,  as  before,  the 

'See  AnniMiin  Soc.  W>%.  <1u  France,  IHBd,  XXXVi,  p.  236. 


DYNAMIC   METEOBOLOar.  393 

co^xiBtiiig  p  antl  v  are  made  the  vo-ordinates  of  a  poiDt,  the  locna  of  the 
points  representing  the  pressure  and  volume  for  a  given  constant  qnan- 
tity  of  heat  ia  called  the  adUdtatic  carve  for  that  special  quantity,  an  is 
shown  in  Fig.  3. 

An  isotherm  and  an  adiabatic  line 
may  be  imagined  passing  through  any 
point  whatever  if  the  latter  be  con- 
sidered as  an  indicator  of  a  given 
initial  state  of  the  gas ;  that  is  to  say, 
a  point  whose  position  is  determined 
by  co-ordinates  having  the  initial 
values  po  aDd  v„.  Tbe  indicator  point 
will  follow  tbe  isotherm  if  we  make 
the  condition  of  tbe  gas  vary  while 
maintaining  a  constant  temperature ; 
it  will  follow  the  adiabatic  if  the  con-  ""  -  --"-■-"•'  '^-"''■ 

dition  of  tbe  gas  varies  without  increase  or  diminution  of  the  quantity 
of  beat  contained  within  it. 

Hitherto  in  tbe  application  of  the  mechanical  theory  of  beat  to  me- 
teorology tbe  adiabatic  changes  only  have  been  considered,  but  Heriz 
has  shown  how  to  approximately  consider  non-adiabatic  changes,  and 
especially  bas  Behold  freed  himself  from  the  adiabatic  byjiothesis,  which 
is  in  fact  not  generally  realized  in  nature. 

Dynamic  coaling. — Bezold  first  considers  the  preliminary  question. 
Why  does  air  cool  on  ascending  to  higher  elevations  T  MoBt  meteorol- 
ogists explain  this  cooling  as  the  transformation  of  molecular  energy 
into  external  work  done  in  tbe  expansion  of  tbe  gaseous  mass  as  it 
comes  uuder  and  acts  against  the  diminished  pressure  of  the  npper  re- 
gions. This  is  correct,  and  it  is  necessary  to  be  on  our  guard  against 
an  erroneous  explanation  adopted  by  Guldberg  and  Mohn,  to  tbe  effect 
that  the  work  done  is  tbe  elevation  of  tbe  gas  to  the  higher  level ;  this 
latter  explanation  is  not  allowable,  since  the  work  of  raising  tbe  gas  ia 
really  done  by  gravity,  namely,  the  heavier  descending  air  pushes  up 
the  lighter  rising  gas. 

(B.)  THE  DBY  STAOE. — Let  X  be  tbe  mass  of  aqueous  vapor  (namely, 
not  the  weight  nor  tbe  tension,  but  strictly  tbe  mass  of  vapor)  that  is  as- 
sociated with  a  unit  mass,  t.  e.,  a  kilogram  of  dry  air,  aud  t»  tbe  mass  of 
the  mixture;  then  m=l-fx.  Note  that^cdiffers  slightly  from  the  quan* 
tity  of  vapor  in  a  kilogram  of  the  mixture,  which  latter  is  the  quantity 
generally  given  in  meteorological  tables. 

Let j>A  tki>*l  ft  be  the  partial  pressures  of  the  dry  air  and  the  vapor, 
respectively;  the  total  barometric  pressure  will  bej>=p*  +  pj. 

Let  Ga  ftnd  Bj  be  the  constants  in  equation  (a)  for  the  air  aud  vapor ; 
that  equation  then  gives  for  the  mixed  gas  and  vapor 


J)*»  =  EaT        j»»»=j;BjT 


^(KA  +  a^Rs)T.     ...    (1) 

,    :, Google 
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airs  toe  being  mixed  with  waroo  and  moist ;  on  the  other  hand  aqneons 
vapor  with  latent  heat  is  being  added  t4t  the  air  by  evaporation  from 
the  ground,  and  again  being  taken  from  the  air,  but  leaving  ite  heat 
behind  by  the  process  of  formation  of  raio,  hail,  and  snow.  Therefore 
the  ascent  and  descent  of  atmospheric  corrents  is  by  no  means  an  adia> 
batic  process,  and  it  is  the  aim  of  Bezold  to  so  present  grapbically  the 
changes  that  take  place  in  asceodiog  and  descending  air  as  that  we  may 
at  any  time  calculate  its  thermal  condition. 

(27)  Bezold. — The  original  memoirs  of  Hertz  and  Bezold  detailing 
their  graphic  methods  in  tbermo-dynamics  as  applied  to  our  atmosphere 
will  be  given  iu  full  in  the  promised  collection  of  traoBlAtions.  The 
groaud  covered  by  these  will  be  easily  understood  from  the  following 
analysis  of  Bezold'e  work  b;  I^ettry,*  with  slight  additions  by  myself. 

(A.)  DEFINITIONS, — Let  p  Ru(I  V  be  respectively  the  valuesof  the  vol- 
ume and  pressure  of  a  unit  weight,  namely,  a  unit  mass,  of  gas  or  gas- 
eous vapor  whose  absolute  temperature  is  T.    Then  according  to  the 
law  of  Boyle  Mariotl«-Qay-Lus8ao  and  Charlos,  wo  have 
pr=RT (a). 

Let  the  condition  of  tbe  unit  of  gas  be  graphically  represented  as  to 
pressure  and  volume  by  the  ordinate  and  abscissa  of  a  point ;  when  p 
and  V  are  given,  the  location  of  tbe  point  is  known  by  the  graphic  cou- 
strnctiou,  but  equally  is  tbe  temperature  T  known  by  the  eqnatioQ  (a) ; 
thus  tbe  location  of  a  point  in  the  diagram  oorrespouds  to  a  definite 
temperature  of  the  gas.  If  the  gaseous  mass  is  maintained  at  a  con- 
stant temperature  tbeu  p  and  v  may  vary  continuoualy,  only  &lfllling  the 
condition  that  their  product  p  v  remains  constant.  Tbe  locus  of  tbe 
continnoas  series  of  points  thus  defined  is  called  an  isotherm,  aud  we 
see  that  the  isotherm  occurring  for  any  given  temperature  must  be  a 
hyperbola  with  the  axis  p  and  v  aa  its  asymptotes,  as  in  Fig.  2,  where 
the  co-ordinate  axes  are  rectangular  and  the  hyperbola  is  equilateral. 
If  on  the  other  hand  the  tem- 
perature be  allowed  to  change,  but 
the  original  amount  of  heat  or 
thermal  energy  iu  a  unit  mass  of 
gas  is  forced  to  remain  constant, 
then  a  new  relation  between  the 
pressure  and  volume  that  can  co- 
exist is  brought  about  and  is  defi- 
nitely determined  by  tbe  laws  of 
—jff'entt  tbermo-dyuamics;  this  relation  is 
,^     given  by  the  equation, 


Fio.  2.-iButiion.i».  p'r^'sscoustaut 

where  k  and  }^  are  respectively  the  si>ecific  heat  of  the  gas  or  vapor 
at  constant  volume  and  again  at  constant  pressure.    If,  as  before,  the 

'See  ADDOiuie  Soc.  M^t.  do  Prance,  188tJ,  xxxti,  p.  336. 
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oo-eziedog  p  and  v  are  made  the  co-ordinates  of  a  poiut,  tlie  locns  of  the 
points  representing  the  pressure  and  volume  for  a  given  constant  qnao- 
tity  of  beat  is  called  the  adiabatic  carve  for  that  special  quantity,  an  is 
shown  in  Fig.  3. 

An  isotherm  and  au  adiabatic  line 
may  be  imagined  passing  through  any 
point  whatever  if  the  latter  be  con- 
sidered as  an  indicator  of  a  given 
initial  state  of  the  gas ;  that  is  to  Bay, 
a  point  whose  position  is  determined 
by  co-ordinates  having  the  initial 
valucH  po  and  v^.  The  indicator  point 
will  follow  the  isotherm  if  we  make 
the  condition  of  the  gas  vary  while 
maintaining  a  constant  temperature ; 
it  will  follow  the  adiabatic  if  the  con-  *""  ^-^'^••"«  <^""« 

dition  of  the  gas  varies  without  increase  or  diminntion  of  the  quantity 
of  heat  contained  within  it. 

Hitherto  in  the  application  of  the  mechanical  theory  of  heat  to  me- 
teorology the  adiabatic  changes  only  have  been  considered,  but  Hertz 
has  shown  how  to  approximately  consider  non-adiabatic changes,  and 
especially  has  Bezold  freed  himself  from  the  adiabatic  hypothesis,  which 
is  in  fact  not  generally  realized  in  nature. 

Dynamic  coaling. — Bezold  first  considers  the  preliminary  question. 
Why  does  aircool  on  ascending  to  higher  elevations  T  Most  meteorol- 
ogists explain  this  cooling  as  the  trauBformation  of  molecular  energy 
into  external  work  done  in  tlie  expansion  of  the  gaseous  mass  as  it 
comes  uuder  and  acts  against  the  diminished  pressure  of  the  upper  re- 
gions. This  is  correct,  and  it  is  necessary  to  be  on  oar  guard  against 
an  erroneuua  explanation  adopted  by  Guldberg  and  Mobu,  to  the  effect 
that  the  work  done  is  the  elevation  of  the  gas  to  the  higher  level ;  this 
latter  explanation  is  not  allowable,  since  the  work  of  raising  tbe  gas  is 
really  done  by  gravity,  namely,  the  heavier  descending  air  pushes  up 
the  lighter  rising  gas. 

(B.)  THEDBY  STAOE. — Let  :r  be  the  mass  of  aqueous  vapor  (namely. 
Dot  the  weight  nor  tbe  tension,  bnt  strictly  the  mass  of  vapor)  that  is  as- 
sociated with  a  unit  mass,  i.  e.,  a  kilogram  of  dry  air,  and  m  the  mass  of 
the  mixtnre;  tben  m=\+x.  Kote  tbataidiffersslightly  from  the  quan- 
tity of  vapor  in  a  kilogram  of  the  mixture,  which  latter  is  the  quantity 
generally  given  in  meteorological  tables. 

LetjiA  aud  pj  be  tbe  partial  pressures  of  the  dry  air  and  tbe  vapor, 
respectively;  the  total  barometric  pressure  will  bep=p*+j»i. 

Let  Ex  and  Bj  be  the  constants  in  equation  (a)  for  tbe  air  aud  vapor; 
that  equation  then  gives  for  the  mixed  gas  and  vapor 


j»*  t)  =  EAT 


ptv= 


icE,T 


p=^{K*  +  xEi)T.     ...    (1) 

,    :, Google 


394  fiBCOBD    OF   BCIBNCE    FOR   1887   AND    1868. 

Approximately^  Bx  =29.272  aod  Bg  =47.061  in  the  metric  system  of 
DDiu. 

Oompariiig  this  with  the  corresponding  equation  for  dry  air,  v%  see 
that  (I)  contains  the  additional  variable  x,  aud  that  the  thermal  condi- 
tion of  the  gaa  is  not  deHuetl  until  ve  know  j),  c,  and  x.  Oeometrically 
the  condition  of  the  gas  would  he  represented  hy  the  location  of  a  point 
in  space  whose  co-ordinates  are  these  three  variables. 

iMtpov,  iu  Figs.  2  and  3,  be  called  the  "  plane  of  co-ordinates,"  as 
that  term  is  used  by  Bezold,  and  let  w  he  measured  perpeodicnlar 
thereto;  we  have  thus  the  necessary  system  of  three  rectangalar  co  or- 
diuates.  The  valae  of  x  in  ordinary  meteorological  problems  is  gener- 
ally very  small  in  comparison  with  p  aud  v.  For  any  giveu  constant 
value  of  a!  the  indicator  point,  showing  the  thermal  condition  of  the  air, 
wonld  move  in  a  plane  parallel  and  very  near  to  the  plane  jiov.  If  x 
is  zero  the  equation  aud  the  curve  becomes  the  same  as  for  dry  air. 

iBothermg. — If  we  assume  that  the  teniperatnre  T  is  maintained  con- 
stant, then  the  indicator  moves  along  au  isotherm,  as  above  described. 
For  a  given  value  of  « equation  (1)  shows  that  the  isotherm  is  au  equi- 
lateral hyperbola  precisely  like  that  iu  dry  air, but  situated  in  a  plane 
parallel  to  the  plaue  of  co-ordiuates.  The  isotherms  for  the  same  tem- 
perature T  and  for  difTereut  values  otx,  when  projected  upon  the  plaue 
pov,  agree  sensihly.  Iu  fact  the  ordiuates  pi  and  j>i  of  the  two  isotherms 
con  esponding  to  a  given  abscissa,  v,  and  to  the  given  quantities  of 
aqueons  vapor  xi  and  x,  are  connected  by  the  relation 

Since  the  second  member  of  this  equation  is  eery  nearly  zero,  since 
the  values  of  x  are  generally  less  than  0.03,  therefore  the  ordiuates  j>i 
and  j>i  are  sensibly  equal.  Une  may  then  be  content  to  consider  in  the 
geometrical  interpretation  of  the  facts,  not  the  isotherms  themselves, 
but  their  approximately  common  projection  upon  the  plane  of  co-ordi- 
nates; this  amounts  to  saying  that  we  may  considers  as  constant. 

The  line  of  saturation. — The  changes  iu  the  condition  of  the  air  are  not 
reversible,  and  the  equation  (1)  holds  good  only  for  certain  values  of  tf. 
Iu  fact  the  fundamental  condition  of  the  dry  stage  is  that  the  vapor 
pressure ^j  shall  be  rather  less  than  the  maximum  pressure  of  the  sat- 
urated vapor  for  the  temperature  T,  Designating  this  maximum  press- 
ure by  e  it  is  necessary  that  we  should  have 

or  rather  by  replacing pi  by  its  value  as  a  function  of  r  that  we  should 
have 

a:B,T^ 


^dbvGooglc 
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tbat  is  to  say 

or  for  tbe  limitiBg  case 


(2) 
(3) 


Eacfa  isotberin  therefore  commences  only  at  a  certain  limiting  point, 
Those  abscissa  is  given  by  the  equation  (3)  and  whose  ordinate  is  deter- 
mined by  the  relation  found  by  combining  eqaations  (1)  and  (3)  namely, 


xUt 


(4) 


If  the  quantity  xpreservea  agivcD  constant  value  the  isotherm  con- 
tinues to  lie  in  its  own  plane  as  the  temperature  T  varies ;  the  limiting 
point  of  the  isotherm,  as  just  defined,  is  displaced  at  the  same  time,  and 
describes  a  carve  that  Bezold  calls  the  line  of  aaturation  or  the  line  of  the 
dac-point.    (See  Fig.  4.) 

This  carve   has    its    concavity  g^ 

turned  toward  the  side  of  positive  p. 
Tbe  indicator  point  for  air  in  the 
dry  stage  ought  therefore  always  to 
be  on  the  concave  side  of  tbe  line  of 
saturation ;  if  this  point  passes  over 
to  the  convex  side  it  indicates  tbat 
the  dry  stage  has  been  followed  by 
the  raio  stage. 

When  the  quantity  x  varies  while 
T  remains  constant  the  projections 
upon  tbe  plane  of  co-ordinates  of 
the  isotherms  corresponding  to  the 
varioas  values  of  x  sensibly  agree 
with  each  other,  us  we  have  said,  at  least  when  one  draws  a  diagram 
ratherthan  a  rigorously  exact  figure.  On  the  other  hand,  the  limit- 
ing point  iu  this  common  projection  on  the  plane  of  co-ordinates  is 
not  the  same  when  we  take  different  values  of  j:.  We  find,  without  diffi- 
culty, tbat  if  V|  and  «■  are  the  abscisses  of  the  limiting  points  belong- 
ing to  tbe  quantities  of  vapor  xi  and  xt,  respectively,  we  have  -'=--, 
that  is  to  say,  that  tbe  abscissas  of  the  limiting  point  vary  propor- 
tionately to  X.  To  each  value  of  x  there  con-esponds  a  line  of  satura- 
tion, precisely  as  to  each  value  of  T  there  corresponds  anisothern. 

Adiabatic». — Tbe  equation  of  an  adiabatic  in  the  dry  stage  is 


(e,+xc,')  log  r. 


-A(BA+icBj)  log?  = 
Pi 


.     .      .     (5) 
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where  «,  and  c/  designate  respectiTety,  tbe  specific  beats  at  constant 
jtressoreof  air  and  of  non-saturated  aqoeoas  vapor;  A=430,  approxi- 
mately, is  the  mechanical  eqniralcnt  of  a  unit  of  heat.  T  and  p  per- 
tain to  an  initial  state  of  the  air,  hnt  Ti  and  j)|  to  a  final  state.  Bezold 
gives  a  method  of  constracting  by  points  an  indefinite  namber  of 
adiabatics  vhen  we  know  one  and  when  we  have  first  coDstrncted  the 
system  of  isotherms. 

lu  the  dry  stage  the  adiabatics  are  appreciably  independent  of  x, 
which  is  a  very  small  quantity,  and  they  can  be  regarded  as  sensibly 
the  same  as  the  adiabatics  for  dry  air  entirely  without  aqueous  vapor. 

R^mi. — For  the  dry  stage  the  condition  of  the  atmosphere  is  repre- 
sented by  three  systems  of  lines  that  cau  be  traced  upon  a  diagram, 
whose  CO  ordinates  are  p  and  v,  which  lines  constitute  a  net-work  inter- 
secting each  other  over  the  whole  plane  of  co-ordinates,  as  follows : 

( 1 )  Isotherms  that  are  equilateral  hyperbolas  that  deiteod,  respectively, 
upon  the  values  of  the  variable  parameter  T,  but  can  for  a  given  temp- 
erature be  considered  as  independent  of  x,  the  quantity  of  aqueous 
vapor. 

^2)  Xtnes  of  saturation,  the  position  of  each  of  which  depends  on  the 
variable  parameter  x.  Each  line  of  sataration  divides  the  plane  of  co- 
ordinates into  two  parts ;  on  the  concave  side  of  this  curve  the  dry 
stage  is  represented,  and  on  the  couvex  side  the  wet  stage. 

(3)  Adiabatics,  which  are  asymptotic  to  the  axes  of  p  andv  and  inter- 
sect the  two  preceding  systems  of  lines;  these  adiabatics  are  sensibly 
the  same  as  those  that  relate  to  absolutely  dry  air, 

(C.)  THE  BAIN  STAGE. — When  raiu  is  forming  let  x  be  the  quantity  of 
saturated  vapor  that  is  associated  with  one  kilogram  of  dry  air,  and  ixf 
tha  quantity  of  water  as  such  suspended  within  this  kilogram  of  dry 
air ;  let  U  be  the  mass  of  the  mixture ;  we  have  the  equation 

M=l+a;+i' 

Here  the  tension  of  the  vapor  is  determined  by  the  temperature  it- 
self; if  e  designates  this  tension  then  we  have  the  two  following  equa- 
tions of  condition  as  representing  the  relations  in  this  stage  of  rain  : 


«=«Bj^ (7) 

The  following  remarks  may  be  made  with  regard  to  the  rain  stage : 
{1)  The  quantity  of  water  iu  suspension,  j:',  is  always  verysmall;  for 
as  soon  as  this  quantity  becomes  rather  large  the  water  separates  from 
the  foggy  mass  and  falls ;  therefore  the  changes  of  condition  are  irre- 
versible. 
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(3)  In  general,  tbe  qnaotity,  x,  of  eatnrated  vapor  cad  only  diminish. 
This  qoantity  could  iocrease  with  v  if,  in  an  exceptional  case,  the  tem- 
perature remained  constant,  or  with  T,  if  the  volnme  remained  the 
same,  but  it  woald  be  necessary  that  the  added  vapor  should  be  fur- 
nished by  tbe  evaporation  of  the  water  in  sttspensioD.  Now,  the  qoan- 
tity of  wat^r  in  saspensiou  is  very  small,  and  this  store  wonid  be  qnickly 
exhausted.  The  contact  of  the  air  with  moist  bodies  or  any  circum- 
stance of  tbe  same  class  would  also  tend  to  increase  the  quantity  of 
vapor  X,  bat  still  this  would  be  an  exceptional  case. 

(3)  The  equations  (fl)  and  (7)  show  that  when  j;Is  ^ven  it  snflSces  to 
hnow  any  one  of  the  quantities  e,  T,  r,  orpin  order  that  the  others  may 
be  determined.  We  see  also  that  if  x  is  given  and  T  varies,  tbe  indi- 
cator of  tbe  condition  of  the  air  moves  along  the  line  of  saturation  that 
is  peculiar  to  the  special  value  ofx. 

(4)  Let  us  sappose  that  at  the  moment  when  the  vapor  becomes  sat- 
nrated  and  that  one  enters  into  the  rain  stage  the  quantity  of  vapor  is 
x,y  and  that  at  tbe  end  of  a  certain  time  this  quantity  is  diminished  to 
d^.'  The  indicator  was  at  first  on  tbe  line  of  saturation  belonging  to  x„ 
but  it  now  is  found  on  the  line  of  sataration  belonging  to  x^.  While  x 
has  decreased  from  x,  to  x^,  the  indicator  has  passed  from  its  initial  to 
its  final  position  by  catting  across  aU  the  lines  of  dew-point  or  lines  of 
saturation  relative  to  the  intermediate  values  of  x. 

But  the  indicator  can  not  retrace  its  path,  because  x  can  not  increase 
in  general.  Therefore  in  the  rain  stage  the  indicator  always  describes 
its  path  in  tbe  same  direction.  For  such  paths  or  trajectories,  described 
in  the  given  direction,  one  can  apply  the  principles  of  thermodynamics 
as  if  reversible  changes  were  under  consideration.  Therefore  the 
changes  of  condition  in  the  case  of  rain  can  be  desoribed  as  "  partially 
reversible." 

Isotherms. — As  tbe  tension  «  of  saturated  vapor  is  constant  so  long 
as  the  temperature  T  is  constant,  and  as  on  the  other  hand  x  can  only 
decrease,  tbe  equation  (7)  shows  that  v  can  only  decrease  if  T  does  not 
change.  This  being  allowed,  tbe  equation  (6)  will  be  the  equation 
of  tbe  isotherm  for  a  given  temperature,  T,  and  for  decreasing  values 
of  V  and  of  x.  Tbe  isotherm  remains  entirely  throughout  its  whole  ex- 
tent on  the  convex  side  of  the  line  of  sataration  belonging  to  ;c,,  the 
initial  value  of  j'. 

We  see  that  the  isotherm  in  the  rain  stage  is  still  an  eqnihtteral 
hyperbola,  and  that  it  varies  very  little  from  the  isotherm  of  the  dry 
stage  for  the  same  temi>erature. 

Adiahatics. — Strictly  speaking  there  is  no  adiabatic,  nnless  we  sup- 
pose that  all  tbe  condensed  water  remains  in  suspension.  If  all  or  a 
part  of  tbe  water  fslls  to  the  ground  there  is  an  exterior  work  per- 
formed, and  conseqnently  a  loss  of  internal  heat  or  calonfic  energy, 
And  tbe  defluition  of  tbe  adiabatic  no  tonger  applies. 
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If  wd  aasame  tbat  all  the  water  formed  by  coDdensfttion  cootinaea  in 
soBpeDMOD,  we  Lave  for  the  UiffereDtial  equatiou  of  the  adiabatio 

(f,+*.}dT+Td(-^)+AR,T-^=0 (8) 

where  e,  designates  the  specific  beat  of  the  air  at  a  cooBtaut  volume, 
X,  is  the  qaautity  of  aqueous  vapor  at  the  moment  when  the  rain  stage 
begins,  x  is  the  qnantity  of  aqueous  vapor  at  any  given  moment  during 
the  raiij  stage,  r  is  the  latent  heat  of  vaporization  or  quantity  of  heat 
required  to  vaporize  a  unit  mass  of  wiit«r  at  the  temperature  T,  aud  the 
pressure  j>  or  approximately,  606  at  0°  C  auil  varying  with  the  tempera- 
ture; A  aud  Rx,  knowu  constants,  as  before  used.  We  have  moreover 
x,=x+x',  where  x"  de»ignate8  the  ukms  of  condensed  water  that  re- 
mains in  suspension.  We  could  have  given  another  form  to  the  preced- 
ing equation  by  choosing  as  variables  p  and  T  in  place  of  t>  and  T. 

Integration  famishes  the  equation  of  the  adiabatic  under  a  finite 
form.  If  we  pass  from  an  initial  condition  designated  by  the  subscript 
1  to  a  final  condition  designated  by  the  sabscript  2  the  equation  of  the 
adiabatic  is 

AB*log^+(c..fa7jlog^?+'^^'-'^^J=0 (9) 

^eudoadiabatic. — When  the  condensed  water  is  separated  wholly  or 
in  part  from  the  mass  of  air,  exterior  work  is  done,  and  cooseqnently 
there  is  a  loss  of  heat.  The  changes  of  condition  iu  this  case  are  called 
paeMdoadiabatichy  Bezold.  He  gives  this  name  especially  to  the  curve 
described  by  the  indicator  when  all  the  water  tbat  is  formed  falls  to 
the  ground  without  increasing  the  energy  of  the  mass  of  gas  and  with- 
out other  loss  than  that  just  mentioned ;  actually  the  fall  of  raiu  does 
communicate  some  energy  to  the  air. 

The  differential  eqnation  of  the  pteudo-adMMtie  is 

(o.+*)dT+Td(^y^+AB.T^=0 (10) 

This  equation  is  independentof  :i;.  or  the  quantity  of  saturated  vapor 
tliat  existed  at  the  moment  when  tbe  rain  stage  began ;  it  is  also  inde- 
pendent of  the  quantity  of  water  formed,  aud  consequently  on  our 
hypothesis,  fallen  to  the  ground  since  the  beginning  of  the  raiu  stage. 
In  equation  (10)  x  represents  the  quantity  of  saturated  vapor  thatezists 
at  any  given  moment. 

Integrating  this  equation  between  an  initial  condition  designated  by 
the  subscript  1  and  a  final  condition  designated  by  the  subscript  2  we 
obtt^ 

-_  T_  /*'^^T         j-.r.       f.r. 

=0    .    .    .     .     (U) 


AK»  lug  ^i+s.  log  x,+    /     ~x-+  %~^, 


The  JDtpgralioii  can  not  bfi  uuDipletely  effected  bo  long  as  the  relation 
Iwtween  the  variables  is  oot  givea  aoder  an  explicit  form ;  but  we  may 
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remark  that  in  the  third  term  the  integral  is  here  present  only  as  a  cor- 
rection whose  value  is  comprised  between  very  small  limits.  By  oom- 
I>ariug  the  adiabatic  and  the  psendo-adiabatic  that  start  from  the  same 
initial  point  we  find  that  this  latier  carve  is  the  one  that  most  rapidly 
approaches  the  asia  of  v. 

(D.)  1 HB  SNOW  8TA.GB  AND  THE  HAIL  STAGE. — Tbese  are  treated  by 
Bezold  in  a  maoner  entirety  similar  to  the  preceding.  He  gives  the 
folloniog  examples  of  application  of  his  methods. 

(A)  Foehn. — In  the  Foehn,  moist  air  expanding  by  ascending  the 
sides  of  a  moanlaiu  is  then  compressed  when  it  descends  upon  the  other 
slope,  all  without  any  additiou  or  diminntioD  of  its  beat.  Tlie  carves 
representing  these  changes  of  condition  are  therefore  adiabatics. 

In  Fig.  5,  let  a  be  the  position 
of  the  indicator  for  the  condition 
correspoading  to  the  initial  con- 
dition; HaSa  the  corresponding 
line  of  saturation ;  as  the  air  ex- 
pands the  indicator  moves  cor- 
respondingly along  the  adiabatic 
ab  down  to  the  point  b,  where  this 
cnrve  reaches  the  line  of  satura- 
tion So.  The  arc  a/>  is  located 
really  in  a  plane  parallel  to  the 
plane  pov  of  the  diagram,  and  at  a 
distance  from  this  plane  equal  to 
the  mass  x,  of  the  vapor  of  water 
that  accompanies  1  kilogram  of  the  dry  air. 

From  a  to  b  the  adiabatic  crosses  a  series  of  isotherms,  of  which  the 
first  one  only,  namely,  the  dotted  line  Ta  Ta  is  traced  in  the  diagram,  and 
we  see  that  the  tem|>eratare  has  fallen  continuously.  At  the  moment 
when  the  indicator  cuts  the  line  of  saturation  at  b  the  dry  stage  ceases 
and  the  raiu  stage  begins.  The  adiabatic  ab  is  now  continaed  by  the 
pseado-adiabatic  be,  which  represents  the  rain  stage. 

The  air  does  not  now  cease  to  expand,  but  the  temperature  falls  mqre 
slowly ;  this  is  why  the  curve  be  is  less  steeply  inclined  to  the  axis  ov  and 
intersects  coutinnally  the  lines  of  saturation  for  quautities  of  aqueous 
vapor  that  are  steadily  dimiuishing. 

However,  the  air  arrives  at  the  sammit  of  the  mountain  and  crosses 
it  and  the  compression  begiu»-,  at  this  moment  the  indicator  of  the  con- 
dition of  the  air  is  ate.    Then  we  have  the  following  alternatives: 

(1)  All  the  water  that  is  formed  remains  iu  suspeosiou ;  in  this  case 
bo  is  a  true  adiabatic,  and  here  the  change  of  condition  of  the  air  is 
completely  reversible.  The  indicator  retnrus  from  o  to  b  in  the  raiu 
stage,  and  then  from  b  to  a  in  the  dry  stage.  We  find  the  same  con- 
ditions as  to  temperature,  volume,  and  pressure,  on  either  side  of  the 
This  case  of  complete  reversibility  always  occurs  when  the 
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line  of  eatnraUoD  has  Dot  been  attained ;  that  is  to  say,  when  the  ohangea 
have  occarred  entirely  within  the  dry  stage. 

(2)  Or,  on  the  other  hand,  and  which  generally  happens,  the  water 
that  is  formed  as  the  indicator  passes  below  h  is  separated  from  the  rest 
of  the  mass  by  falling  to  or  towards  the  earth,  and  bcis  a pseudo-adi- 
abatlc;  in  this  case  the  change  is  iirerersible,  and  as  the  air  descends 
along  the  opposite  slope  of  the  roonntain  the  indicator  follows  a  cnrve 
cd  other  than  be,  or  the  adiabatic  of  the  dry  stage. 

We  see  by  the  consideration  of  Fig.  5,  that  the  initial  temperature 
will  be  recovered  at  a  pressure  lower  than  the  initial  pressure ;  that  the 
temperatnres  tbat  are  attained  become  higher  and  higher,  and  the  ex- 
cess over  the  former  becomes  greater  in  proportion  as  the  air  descends 
and  is  compressed. 

Moreover,  the  absolate  qaatttity  of  the  aqaeons  vapor  has  become 
smaller,  therefore  the  real  line  parallel  to  the  plane  pov,  and  of  which 
cd  is  the  projection,  is  now  mnch  nearer  to  this  plane  than  was  the  orig- 
inal line  ab. 

Thus  ve  have  cold  and  moist  air  on  one  side  of  the  monntain  becom- 
ing warm  and  dry  air  on  the  other.  Thas  we  derive  all  the  character- 
istic properties  of  the  Foebn,  and  explain  without  difficulty  bow  it  is 
tbat  these  properties  do  not  pertain  to  descending  winds  that  have  not 
first  surmonnted  a  summit,  for  example,  to  the  winds  tbat  simply  de- 
scend along  the  slope  of  a  platean. 

(£)  Interchange  of  air  between  a  cgetone  and  anticyclone,  in  the  sum- 
mer.— The  changes  of  condition  of  air  within  a  cyclone  and  anti-cyclone 
are  analogous  to  those  of  air  that  has  surmounted  a  monntain  ridge. 
Bain  within  the  area  of  a  cyclone,  dry  weather  in  a  clear  sky  within  an 
anti-cyclone.  Bnt  whereas,  in  the  case  of  the  Foebn,  these  changes  are 
experienced  within  an  area  of  small  diameter,  so  that  one  can  neglect 
external  thermal  actions;  the  passage  from  the  cyclonic  state  to  the 
anti-cyclonic  is,  on  the  contrary,  effected  within  a  space  so  extended 
that  it  is  necessary  to  take  account  of  these  actions. 

In  summer  the  addition  of  solar  heat  is  the  prevailing  power;  in 
winter  it  is  the  reverse;  the  day-time  and  the  night  timehaveiuflnencea 
very  nearly  like  those  of  summer  and  winter.  In  all  cases  the  curves 
representing  the  condition  are  no  longer  adiabatic 

Let  us  suppose  that  the  air  passes  from  the  cyclonic  to  the  anti-cy- 
clonic condition  in  the  summer  time.  Starting  froman  initial  condition 
a  in  the. cyclone,  the  temperature  diminishesby  expansion  and  the  indi- 
cator of  the  condition  of  this  mass  of  air  staite  to  describe  the  adia- 
batic a6',  but  the  diminution  of  temperature  is  retarded  by  the  addition 
of  external  heat  and  the  air  expands,  as  shown  by  the  movement  of  the 
indicator  along  the  curve  ab,  which  is  less  inclined  than  the  adiabatic 
oft'.  It  follows  that  the  tine  of  saturation  is  attained  later  than  itother- 
wise  would  be,  and  this  corresponds  to  a  higher  elevation  above  the 
surface  of  the  earth  of  the  mass  of  air  under  consideratioD.    (See  Fig.  6.) 
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In  tfae  rain  stage  tlie  cttrve  bo  of  tbe  change  of  oondition  is  also  less 
{Dclined  tban  tbe  adiabatic  frc' ;  at  tbe  same  time  it  remains  nearer  to 
theliueof  satnratioD.  While  traversing 
the  line  be  tbe  condensed  vapor  is  form- 
ing cloDds. 

If  the  addition  of  external  heat  con- 
tinnes,  the  air  can  even  retnni  to  tbe 
dry  stage  along  the  curve  cd;  let  c  be 
tbis  point  where  this  occurs;  the  point 
o  will  at  the  same  time  be  tbe  opper 
limit  of  the  lower  clouds. 

From  6  to  c  the  absorptive  power  of 
the  suspended  water  reudere  tbe  warm- 
ing by  insolation  relatively  large.    But     »' p 

when  one  has  entered  into  the  dry  stage,  ""  s-"'**"*""- 

beyond  the  point  d,  the  absorptive  power  of  the  atmosphere  diminishes ; 
however,  the  espaosion  continues,  and  with  tbe  espansion  the  cooling, 
and  at  some  point  d,  which  corresponds  to  the  height  of  the  cirrns 
clouds,  we  enter  into  the  snow  stage.  Tbe  absorption  of  heat,  as  we 
go  from  ctod,  has  become  so  feeble  that  the  line  cd  can  be  considered 
as  an  adiabatio.  From  d  to  2  we  continue  in  tbe  snow  stage  or 
the  cirmsclond  stage.  At  2  the  air  logins  to  descend  in  the  anti* 
cyclone 

During  the  first  portion  of  the  period  of  compression  tbe  air  follows 
a  curve  2/,  corresponding  very  nearly  to  the  a«liabatio  2/'  of  tbe  dry 
stage,  but  departing  from  it  alwaysatittle  toward  the  higher  isotherms, 
in  proportion  as  we  descend  to  the  lower  altitudes,  where  there  exists 
an  energetic  absorption  of  beat. 

The  final  pressure  at  tbe  point  /  at  the  base  of  the  anti-cycloue  is 
greater  tban  tbe  initial  pressureatthepoiuta  at  the  base  of  the  cyclone. 
Moreover,  it  generally  happens  that  the  point/  is  situated  to  the  right 
of  the  point  a,  that  is  to  say,  that  v  is  larger  than  v,,  or  that  tbe  air  in 
an  anticyclone  is  specifically  lighter  thtiu  in  a  cyclone.  This  results 
from  the  fact  that  the  addition  of  external  heat  compensates  for  the  in- 
finence  of  compression. 

If  the  air,  descending  in  tbe  anti-cyclone,  encounters  a  new  depres- 
sion, this  is  represented  in  the  diagram  by  the  dotted  line/o,  supposing 
everything  else  to  be  the  siime  in  the  old  and  in  the  new  cyclone.  The 
line/tf  completes  the  cycle  of  the  changes  of  condition. 

(C)  Interchanges  of  air  between  a  cyclone  and  anticyclone,  in  winter. — 
We  iiota  at  first  that  tbe  curves  of  the  changes  of  condition  more  nearly 
approach  the  axes  of  co-ordinates  in  winter  than  in  the  summer,  since 
the  temperatures  remain  relatively  low  and  the  higher  isotherms  are  not 
iittained.  At  the  initial  point  a  the  pressure  is  lower  and  the  tempera- 
ture higher ;  at  the  final  point  d  the  pressure  is  higher  and  the  tem|>cra- 
ture  tower.    The  point  d  is  therefore  to  the  left  and  above  the  point  a. 

H.  Mis.  142 ^26  r     ,        CtlD^Ic 
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Moreover,  the  cnrres  of  coodition  are  in  winter  nearer  tbe  plane  jwr 
than  in  samtoer,  because  in  winter  the  absolate  quantity  of  aqueous 
vapor  contained  in  the  air  is  always  smaller. 

When  the  air  rises  in  the  cyclone,  starting  fix>m  the  initial  condition  a, 
the  indicator-point  very  nearly  follows  the  adiabatic  until  it  attains  tbe 
upper  limit  of  the  mass  of  clouds;  in  fact,  below  this  limit  the  insolation 
and  the  relation  oan  prodnoe  only  inappreciable  etfeots.  As  for  the 
rest,  in  so  for  as  the  curve  departs  ftom  the  adiabatic,  it  approaches  the 
axes,  contrary  to  what  happens  in  tbe  summer  time. 

In  the  accompanying  di^^m,  Fig. 
7,  abeia  the  cnrve  of  conditions  from 
the  initial  point  a  up  to  the  moment 
when  the  compression  begins.  We 
have  sapposed  that  tbe  initial  mass 
passes  immedial«ly  from  the  dry  8ta>ge 
ab  to  the  snow  stage  be. 

It  is  probable  that  at  high  altitudea 
the  compression  of  the  descending  air 

Tk        proceeds  adiabatically,  according  to 

the  adiabatic  of  the  dry  stage;  but 
V     nearer  the  ground  the  radiation  causes 
™.  v.-A<.«».ufl..  ^  deviation  towarf  the  c(K»rdlnate 

axis  ov.  Thus  one  obtains  a  curve  somewhat  analogous  to  ed  in  Fig. 
7.  Tbe  curve  cd  is  only  a  graphic  representation  of  the  well-known 
fact  that  there  is  an  inversion  in  the  vertical  distribution  of  tem|>era- 
tnie  during  clear  days  in  winter. 

Near  d  the  cnrve  approaches  the  line  of  saturation,  so  that  it  may 
even  intersect  it;  this  case  corresponds  to  the  formation  of  fog  at  tbe 
surface  of  tbe  ground. 

Numerical  data  are  wanting  to  determine  wbetber  tbe  passage  from 
c  to  d  can  be  made  in  any  other  manner,  as  when  the  cooling  exerts  its 
action  near  the  point  c.  The  curve  of  condition  in  the  plane  pov  would 
then  possess  a  double  point. 

These  examples  Buffloe  to  enable  us  to  judge  of  the  usefulness  of  this 
graphic  method,  devised  by  Bezold,  and  of  which,  as  he  says,  when  per- 
fected from  a  mathematical  point  of  view,  this  method  will  give  an  ex- 
cellent means  of  discussing  the  numerical  data  furnished  by  observa- 
tioD ;  it  will  at  the  same  time  make  known  in  what  direction  other  ob- 
servations are  to  be  sought  to  tbe  greater  profit  of  dynamic  meteorology. 
In  his  second  memoir  of  November,  1888,  Bezuld  adopts  the  term, 
"potential  temperatnres "  as  equivalent  to  Helmholtz's  expression 
"  thermal  contents,"  and  an  tbe  term  baa  been  applied  by  the  latter  it 
will,  we  hope,  obtain  general  use,  although  it  is  perhaps  objectionable, 
as  involving  a  new  modification  of  the  mnch  used  word  potential.  The 
"potential  temperature"  is  simply  tbe  absolute  temperature  that  a 
body  would  assume  if  it  were  brought  to  a  normal  pressure  without 
toss  or  gain  of  heat. 
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Adiabatic  or  pseado-adiabatic  changes  of  free  air  that  do  not  inToIve 
evaporation  either  leave  the  potential  temperatare  nnchaogedor  iocrease 
it,  but  never  diminisli  it  Bezold  nses  the  terra  to  simplify  the  state- 
ment of  theorems  in  atraospherio  circulation. 

T.— PBEDICTION  OF  8T0BUS  AND  WEATHEB. 

(28)  Abbe. — In  IS71  the  present  writer  prepared  a  short  sketch  of 
views  held  by  himself  and  other  meteorologists  with  reference  to  the 
laws  of  storms  and  methods  of  weather  predictions.  Three  editions  of 
this  sketch  were  pablished  by  the  Signal  Office  under  the  title  of  "Sug- 
gestions as  to  the  Practical  Use  of  Meteorological  Beports  and  Weather 
Maps."  A  foorth  edition,  under  the  title  of  "How  to  Use  Weather 
Maps,"  was  prepared  iu  1883  and  printed  without  charts  in  1884,  bnt 
has  not  yet  been  published,  and  will  be  replaced  by  a  more  recent  re- 
port compiled  at  the  request  of  General  Greely  as  chief  sigual  officer. 
As  a  popular  presentation  of  most  of  the  principles  that  underlie  a 
philosophical  system  of  weather  predictions  the  last  ..hapter  of  the 
work,  as  printed  iu  1884,  ia  perhaps  worthy  of  the  attention  of  the 
reader,  uud  a  rather  fall  synopsis  of  it  is  here  given,  so  that  the  coorse 
of  the  entire  argument  may  be  seen.  This  chapter  is  entitled  "The 
Prediction  of  Storms  and  the  Weather  by  the  ase  of  daily  Weather 
Maps." 

The  weather  maps  first  prepared  at  the  Signal  Office  were  basedupon 
observations  taken  simultaneously  at  7:35  A.  m.,  4:3u  and  11:35  P.  H., 
subsequently  these  hours  were  changed  to  7  A.  M.,3  P.  m.,  and  11  P.  M., 
Washington  time ;  after  the  introduction  of  standard  seventy-flfth  meri- 
dian time  the  hours  were  7, 3,  and  10  standani  time.  Since  July,  1888, 
they  have  been  8  A.  it.  and  8  p.  h.  standard  time.  Thepresent  remarks 
refer  to  the  earlier  series,  but  are  very  nearly  applicable  to  the  others. 

The  early  morning  map  gives  tiie  condition  of  the  atmosphere  at  a 
moment  of  almost  perfect  repose,  so  far  as  concerns  the  disturbing  in- 
fluence of  the  direct  radiation  of  the  son. 

The  mid-day  map  gives  the  condition  at  the  moment  when  this  dis- 
turbing induence  is  nearly  at  its  maximum.  The  evening  map  is,  as  it 
were,  an  instanlaneons  photograph  of  the  condition  of  the  atmosphere 
while  it  is  rapidly  quieting  down  during  the  absence  of  the  aun. 

Were  there  no  heat  received  ttom  the  sun  the  whole  atmosphere,  with 
the  land  and  the  ocean,  would  rapidly  cool  off,  moisture  would  con- 
dense, winds  would  cease,  except  possibly  very  gentle  currents,  andtiie 
predictiou  of  the  weather  would  be  re  luced  to  the  simplicity  of  a  per- 
fect nniformity.  The  first  step  in  the  problem  of  weather  prediction 
therefore  is  to  determine  the  nature  and  amount  of  the  disturbing  in- 
fluences exerted  from  day  to  day  by  the  heat  of  the  sun,  which  latter  is 
the  sole  ultimate  cause  of  the  origin  and  motion  of  storms. 

(I)  Insolation. — The  solar  radiation  received  at  any  station  varies  in 
Y  with  the  season  and  the  hour  of  the  day,  depending  slightly 
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on  the  distance  of  the  eartb  from  the  sno,  but  principally  on  the  appar- 
out  Holar  nltitude  above  l)ie  liorizon  nnd  od  the  length  of  the  day.  The 
ri'lalive  number  of  units  of  beat  received  by  a  horizontal  anrfacc,  at  the 
ontor  Burfare  of  the  atmosphere,  in  tbe  course  of  twe'.ty-fonr  honr«  is 
sbdwn  for  each  month  and  each  latitude  either  graphically  or  in  the 
nnmoriciil  table  No.  i,  which  is  here  omitted  as  not  necessary  to  this 
abstract  of  tbe  coiirao  of  the  argament. 

Tbe  relative  number  of  units  of  heat  received  at  the  outer  aarface  of 
the  atmosphere  during  an  entire  year  is  shovo  by  a  sitnilar  Table  No. 
II.  According  to  Ponillet  the  total  amount  of  solar  heat  received  ao- 
nnally  at  tbo  outer  surface  of  the  atmosphere  is  equivalent  to  231,C76 
calories  per  sqnare  centimeter,  or  an  amonnt  of  beat  that  vould  tnelt  a 
layer  of  ice  30.8!)  meters  thick,  or  evaporate  into  vapor  a  layer  of  water 
about  4  meters  deep,  having  a  tcmiierature  of  6°  C.  (45°  P.),  or  3.9 
uii'tiTs,  having  a  temperature  of  27°  C.  (80°  P.).  The  most  recent 
measures  make  tbe  fiolar  radiation  about  20  per  cent,  larger  than  this. 

The  relative  amounts  of  solar  heat  received  at  the  out«r  surface  of 
tbe  atmosphere  for  tbe  intervals  between  tbe  three  moments  for  which 
tbe  Sigual  Service  tri-daily  weather  maps  are  made  up,  are  given  in  the 
numerical  table,  iii,  and  are  also  graphically  shown  on  charts  by  lines 
of  equal  amounts  of  solar  beat  received  at  all  parts  of  the  earth. 

(II)  The  results  of  insolation. — The  effects  of  solar  heat  before  and 
after  it  reaches  tbe  eartb's  surface  are  analyzed  as  follows: 

A  portion  is  (1)  directly  and  selectively  absorbed  in  its  passage 
through  tbe  efirtli's  atmosphere  to  the  surface  of  the  earth,  or  to  tbe 
up|ier  surface  of  a  layer  of  fog  or  clouds,  and  does  molecular  work  in 
tbe  air  am)  vapor;  the  remaining  portion  passes  directly,  or  after  diffuse 
roHection,  finally  to  the  earth's  surface,  and  either  (2)  evaporates  moist- 
ure from  tbe  surfaces  of  tbe  ocean,  earth,olou<is,  leaves  of  plants,  etc, 
or  (.I)  it  beats  up  these  latter  and  all  other  bodies,  which,  in  turn  com- 
niiniicale  the  greater  part  of  their  beat  by  convection  (4)  and  radiation 
(5)  to  the  adjacent  air,  although  (6)  a  little  is  conducted  down  to  a  depth 
of  01)  or  100  feet,  whence  it  returns  subsequently.  We  will  consider 
these  in  detail. 

(1)  Atmogpherh  absorption. — When  the  sun  is  near  tbe  zenith,  about 
25  per  cent,  (aci^ording  to  Ponillet)  of  tbe  energy  in  its  vertical  rays  is 
absorbed  by  the  atmosphere  before  it  reaches  the  earth's  surface — the 
quantity  absorlted  is  less  in  proportion  as  the  air  is  purer  and  lighter, 
and  on  tbe  clearest  days,  at  the  summit  of  mountains  15,000  feet  high, 
the  zenithal  absorplion  is  only  about20  percent.;  thedifference  is  the 
qu.intity  altsorbed  in  the  lowest  portion  of  our  atmosphere,  and  which 
is  largely  utilized  in  preventing  tbo  condensation  of  invisible  aqueous 
vapor.  Tbe  rosean;hos  of  Laugley  indicate  that  much  more  than  25  i»er 
cent,  is  absorbed  by  the  atmosphere,  that  percentage  applying  only  to 
the  rays  that  more  easily  penetrate  the  air,  and  (bat  jKissibly  as  much 
as  50  iwr cent,  is  the  total  absorption,  as  was  indicated  by  Forbes  in  1842. 
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Acconliog  to  Poaillut  (Paris,  Cotnptes  Beiidua,  1838,  tomevii,  |>i). 
34-65),  a snrface  of  1  square  centimeter  exposed  purpendiculaily  tu  tbe 
sod's  rays  at  the  outer  limit  of  the  atmosphere  reccivtts  0.00171333  cal- 
orie per  mioDte  (thin  calorie  being  the  amount  of  beat  required  to  raise 
1  liilogram  of  water  1°  C).  The  same  plate  at  the  earth's  surface 
and  with  the  sun  in  tbe  zeoith  would,  owing  to  tlie  absorption  by  the 
atmosphere,  receive  only  0.76  of  tbe  above,  or  0.0013401  calorie  per 
minute. 

(This  is  the  result  of  obserratioo  on  six  very  clear  days  in  1937-33, 
but  observations  by  others  have  generally  sbown  a  higher  value  fur  tliu 
amount  of  heat  originally  incident  on  tbe  outer  surface  of  the  atmos- 
phere.) 

Adopting  25  instead  of  24  percent.as  an  approximation  to  tbe  ab- 
sorption by  oar  atmosphere  iu  the  clearest  weather,  when  tbe  sun  is  in 
tbe  zenith,  it  has  been  shown  that  of  the  total  heat  receivetl  by  the 
illuminated  half  of  the  earth  and  atmosphere,  about  40  per  cent,  is 
absorbe'l  by  the  air,  and  about  CO  per  cent,  reaches  the  surface  of  the 
earth;  this  latter  is  the  average  percentage  for  the  whole  illuminated 
disk  whose  border  receives  at  tbe  earth's  sarface  no  trausmitted  beat, 
bnt  whose  center  receives  75  per  cent,  of  that  incident  on  the  outer  at- 
mosphere. 

Therefore, in  onler  to  know  the  distributiou  over  the  earth's  surface 
of  the  beat  that  penetrates  the  atmosphere,  we  must  subtract  thitt  large 
absorption  from  tbe  figures  in.  Tables  i,  if,  and  iii  (omitted  here  for 
brevity,  but  easily  found  in  Meecb,  Augot,  Kadau,  Ueuiiessy,  and  other 
authorities),  and  thus  obtain  the  results  given  iu  Tables  iv,  V,  aud  vi, 
as  follows : 

TABI.E  IV. — Rtlatire  tolar  Maat,  afUr  abtorption  bg  ike  altnotphtre,  an  reccired  at  tht 
Mrth'ttur/acaiaoiu  ninHU  f(rr  targing  altitude!  of  the  »un. 


,zod,,C,OOg[c 
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Table  V. — Talal  anonitl  of  h«at  r«a«Jr«{  during  tA«  vkoleof  March  '21  or  Sepltmbar  S 
at  the  tqaaior,  (jr  a  tqiiare  eentimtlar,  txpottd  tliker  horitonlallg  or  norautttg. 


CBlorKM. 

l.Z«M 

o.Bora 

B.T1» 

This  last  flgare,  0.5441,  is  the  unit  of  the  following  table : 

Tablk  VI. — Solar  k«al  rtoHved  in  liMntjr-/<}Hr  hnm  at  eariout  latiMta,  in  Itrnu  of  Ikt 
amoHut  reeeivtd  on  Marak  21  at  the  oqnator,  by  a  horitonlal  plate  at  the  aurfaee  of  tko 
Vtrtk. 


DMo. 

North  UUtudfL 

BO" 

M°          »0° 

>.» 

100 

•<> 

Jm»« 

DM»Bib«21... 

l.0« 
D.OM 

l.lis|    1.111 
a.6M       IkSlS 

o.at     o.Bta 

1.0S7 
O-BIO 
«.IWt 

O.BTO 
0.W 
t.7U 

D.BW 
1.0» 
0.»M 

(3)  Evaporation. — The  qoautity  of  moisture  evaporated  tlironghoat 
the  whole  globe  must  be  equivalent  to  the  total  precipitation  of  rain, 
biiow,  etc,  otherwise  there  would  be  a  steady  increase  or  diminution 
iuatead  of  the  present  condition  of  approximate  equilibrium  j  but  the 
local  variations  and  irregularities  in  the  dlstribatiou  of  this  moisture 
are  very  great,  and  constitute  a  secondary  cause  of  the  periodical,  diur- 
nal, annual,  sad  secular  changes,  variations  in  the  weather,  and  espe- 
cially of  the  noQ-periodical  varintioua  or  the  so-called  storms,  droughts, 
etc.  The  periodical  changes  in  the  evaporation  are  roughly  indicated 
by  the  figures  in  Table  til    (Umitted.) 

The  Table  Til,  however,  rehites  only  to  average  periodical  effects.  In 
order  to  compute  the  special  cases  of  evaporation  that  are  particularly 
interesting  iu  the  stady  of  the  daily  weather  map  recourse  must  bo  had 
to  the  formula  of  Weilenmaon,  or  to  its  modifications  by  Stelling,  and 
more  recently  by  Fitzgerald  or  to  the  observations  by  Russell. 

It  is  very  important  to  keep  in  mind  the  relative  amounts  of  evapo. 
ration  going  on  in  all  portions  of  the  country,  and  it  is  recommended 
to  enter  upon  various  portiona  of  the  weather  map,  on  the  scale  of  10 
or  100,  some  numberexpressing  in  a  general  way  the  probable  relative 
activity  during  the  coming  twenty-four  hours.  In  the  compilation  of 
such  a  set  of  numbers  Tables  Tii,  Tin,  iz,  x,  xii  (omitted)  are  furnished 
as  helps  to  a  rapid  approximation. 

(3)  Absorption;  (4]  Convection;  (5)  Radia^on;  (6)  Conduction. — The 
quality  and  amount  of  heat  absorbed  by  the  earth  and  afterward  given 
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either  by  couTeotion  or  radiation  into  the  atmosphere  from  the  earth's 
surface  will  vary  with  the  ustare  of  that  sarface;  the  relative  quao- 
tities  are  roughly  expressed  in  a  numerical  table  (xiii). 

The  relative  amounts  of  heat  that  reach  the  earth's  surface  will  de- 
pend upon  the  percentage  of  cloudiness  and  the  altitude  of  tlie  snu  some- 
what as  given  in  a  numerical  table  (xtv). 

(Ilf)  Reiulting  dentity  of  the  air. — By  a  combination  of  the  numbers 
given  iu  the  preceding  tables  and  charts  there  may,  in  a  roagh  way,  be 
indicated  by  relative  numbers  written  upon  the  tri-dfuly  maps  what  it 
is  expected  will  be  the  amount  of  heat  and  moisture  added  to  any  region 
of  the  lower  atmosphere  during  the  interval  between  any  two  weather 
charts.  The  effect  of  this  heat  and  moisture  is  to  forcibly  alter  the  den- 
sity of  the  atmosphere,  hot  or  moist  air  beiug  lighter  than  cold  or  dry 
air,  assnmiDg,  of  course,  the  barometric  pressure  to  be  the  same  in  both 
cases.  These  relative  densities  are  shown  iu  the  Table  XT,  for  per- 
fectly dry  air  (relative  humidity,  0)  and  for  perfectly  saturated  air  (rel- 
ative humidity  100). 

By  means  of  Table  XV  one  is  able  finally  to  coustmct  a  map  showing 
relative  densities  of  the  lower  or  snrfaoe  air  over  the  United  States 
during  the  next  eight  or  twen^-foar  hours.  Alter  much  experience 
one  becomes  able  to  make  a  rapid  general  mental  summary  of  these 
diverse  indnences  without  the  labor  of  recording  the  items  npon  the 
daily  maps,  and  this  is  practically  the  method  followed  in  daily  routine 
work. 

Now,  the  normal  distribatiou  of  density  is  that  on  which  the  general 
movements  of  the  atmosphere  depend,  and  the  deviations  shown  by  the 
above  map  of  densities  will  give  a  clue  to  the  new  disturbances  that  will 
perhaps  be  initiated  during  the  day.  The  normal  distribution  of  tem- 
perature, pressure,  and  winds  is  shown  by  the  monthly  and  annnal 
maps.  (Omitted.)  Similar  charts  should  be  constructed  for  both  hem- 
ispheres when  stadying  international  meteorology. 

The  Table  XT,  just  explained,  shows  that  the  relative  density  of  the 
atmosphere  is  mnch  more  likely  to  be  disturt>ed  by  changes  of  tempera- 
ture than  of  moisture;  tbus  at  10°  of  temperature  an  increase  of  tem- 
perature by  10°  diminishes  the  density  0.018,  while  at  the  same  tempera- 
ture an  increase  of  moisture  up  to  full  saturation  of  the  atmosphere 
diminishes  the  density  0.008.  An  abnormal  change  of  temperature  is 
therefore  to  be  carefully  looked  for  as  a  cause  of  farther  disturbance, 
but  after  a  disturbance  is  once  set  up  the  moisture  becomes  the  most 
Important  consideration,  since  its  condensation  alters  the  vertical  dis- 
tribntion  of  temperature. 

(IV)  Wind,  JVtctton,  and  Pressure. — The  general  distribution  of  den- 
sity over  the  earth's  surface  determines  tbeflowof  the  denser  air  of  the 
polar  regions  toward  and  under  the  lighter  air  of  the  equator,  and  Pro- 
fessor Ferrel  has  shown  that  from  this  (and  the  rotation  of  the  earth  on 
its  axis)  results  the  general  distribution  of  pressare  prevailing  through- 
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oat  the  atmoBpbere.  Tbis  distribatioD  is  very  mucU  affected  by  tbe 
presence  of  oceans,  coDtitieiita,  moaotaiD  ranges,  and  plateaas  which 
determine  the  iiregnlar  distribntiou  of  density  and  the  irregular  resiet- 
anoes  to  tbe  winds.  Were  ttie  coefBcietit  of  friction  nniform  throughout 
tbe  whole  of  tbe  earth's  sarface  tbe  distribution  of  winds  and  pressure 
would  be  much  simpler,  but  as  affet^ted  by  friction  it  is  oomplicated,  as 
is  shown  by  tbe  isobars  on  tbe  charts  of  monthly  mean  values. 

As  the  elevations  thronghout  the  United  States  mast  therefore  be 
carefully  borne  inmind,  because  of  their  bearing  on  the  question  of  their 
resistances  to  tbe  motions  of  the  atmosphere,  and  still  more  for  tbe 
thertno-dynamic  reasons  shown  further  on,  therefore  a  hypsometric 
map  is  provided.  On  this  map  may  be  iotrodnced  relative  numbers, 
changing  with  the  seasons,  showing  tbe  local  frictional  resistance  at  a 
standard  altitude,  or  the  relative  drag  of  tbe  air  blowiug  over  different 
surfaces;  approximate  estimates  of  these  numbers  are  given  in  tbe 
Table  XVI. 

The  increase  of  wind  velocities  at  various  moderate  heights  above 
fields  of  grass,  grain,  etc.,  is  given  by  Stevenson  and  by  Archibald,  and 
may  be  assomed  to  be  as  the  square  root  of  the  altitude. 

Any  departure  from  the  normal  densities  must  be  followed  by  a  dis- 
turbance in  the  flow  of  air  from  the  denser  toward  tbe  lighter. 

Tbis  disturbed  movement  of  the  air  produces  at  once  a  change  in  tbe 
distribution  of  barometric  pressure,  which  change  becomes  greater  in 
proportion  to  the  movement;  the  observed  barometric  changes  are  tbns 
principally  dependent  upon  the  wind,  and  in  daily  predictions  it  is  con-  : 
venient  to  use  the  barometer  as  an  index  of  what  movements  are  going  V  [ 
on  in  the  atmosphere  in  the  absence  of  observations  of  temperature 
and  winds  above  or  beyond  tbe  limits  of  our  stations. 

Tbe  relations  between  pressure  and  wind  are  given  in  Professor  Fer- 
rel's  works,  as  also  in  those  of  Oberbeck  and  Goldberg  and  Mobn,  ft«m 
which  it  will  bo  seen  that  a  very  slight  difference  of  pressure  produced 
by  a  very  slight  difference  of  density  is  sufficient  to  set  tbe  atmosphere 
in  motion  in  tbe  direction  of  an  "  initial  gradient,"  tbe  result  of  which 
is  immediately  to  produce  a  vorticose  motion  and  a  steeper  "  barometric 
gradient"  nearly  perpeudicalar  to  the  initial  gradient  and  to  tbe  mo- 
tion of  tbe  wind ;  these  steep  gradients  accompany  all  storms,  and  are 
exemplified  in  Ferrel's  "  Movements  on  tbe  Surtiuie  of  the  Earth,"  1868, 
"Meteorological  Researches,  part  u,"  1877,  and  "Becent  Advances," 
1886. 

The  resistances  to  the  motion  of  tbe  atmosphere  would,  however,  soon 
bring  it  to  rest,  and  the  abnormal  isobars  would  soon  disappear  or  re- 
lapse into  the  normal  ones,  were  there  not  some  force  at  work  maintain- 
ing the  distarbance  of  density  and  the  abnormal  motions.  A  saccess- 
fnl  storm  prediction  mast  depend  apoD  tbe  accnracy  with  wbich  one 
can  determine  tbe  amount,  location,  and  effects  of  the  force  that  main- 
taia»  tMB  diBtnrbanoe. 
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(V)  The  disturlting  farce. — Tbe  distnrbiug  force  is  recognized  as  tbe 
solar  lieat,  either  directly  absorbed  by  the  air  or  evolved  by  the  cou- 
densatiou  of  aqueona  vapor  Id  tbe  attuospbere ;  the  former  has  already 
beeo  cousidered  and  the  latter  mast  uow  be  studied.  This  involvea 
(1)  the  aoaouDt  of  aqoeous  vapor  aad  (2)  ita  condeusation. 

(1)  Amount  of  vapor. — Tbe  uormal  distributiou  of  vapor  in  the  at- 
mosphere at  sea-level  is  suggested  by  the  hygrometric  table  (XTii), 
wUicb  in  its  tbree  sectioDS,  a,  b,  aud  e,  gives  the  monthly  uormal  values 
of  the  mean  dew-poiut,  the  mean  weight,  and  tensiou  of  vapor  for  a  few 
stations  iu  North  America. 

Knowing  the  temperature  of  the  dew-point,  one  can  determine  the 
weight  of  the  vapor  contained  in  any  volume  of  air,  and  also  the  ten- 
sioa  of  tbe  vapor  by  the  use  of  the  accompanying  table,  XTUi : 


Tabu  XVIII.— IVuiOH  and  letight  of  aqitamt  vapor. 


potol' 

TeD.tun. 

foot. 

WelRbt 
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i-akr. 
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IC 

O.OSB 
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0:07 

30 

0.187 

1.M0 

1.18 

40 
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2.302 

!.1« 

50 

0.301 

i.a8> 

3.08 

M 

0.018 

I.IH 

4.34 

TO 

0.J33 

T.BB2 

80 

1.023 

10.  ow 

8.28 

to 

14.810 

11.17 

too 

L«B 

h.;m 

14.  04 

Tbe  geographical  distribution  of  moisture  at  tbe  earth's  surface  is 
beat  shown  by  charts  of  lines  of  equal  tensiou  or  dew-point.  A  com- 
parison of  such  bygrometrio  charts  for  each  of  the  daily  reports  shows 
the  presence  of  regions  where  moisture  is  in  excess  or  is  deficient,  and 
where  a  given  cooling  will  produce  precipitation. 

The  normal  distribution  of  moisture  iu  successive  strata  of  the  at- 
mosphere is  shown  approximately  in  the  second  columu  of  the  follow- 
ing table  (xtx),  computed  by  the  formula  of  Hanu,  but  which  is  based 
on  observations  in  continental  areas,  and  may  not  so  closely  represent 
tbe  conditions  over  tbe  ocetuis : 
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Table  XlX.^^amaf  riitlriiulioH  of  aq»evu  vapor  at  rarioiu  atlilnde*  above  Ihf  MrfA'i 


Altitude 
inreet. 
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point  uttboiurfito. 
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»,000 

o.ots 

O.M 
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0.28 
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O.HO 

a.«3 

0.82 

0.23 
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The  total  amoant  or  moistnre  preseut  at  any  moment  in  a  oolomn  of 
saturated  ur  eztendiiig  from  Bea-level'up  to  the  altitude  of  6,000, 12,000, 
etc,  feet  is  foond  fi^m  the  nanibers  given  Id  the  preceding  table,  and 
is  expressed  in  the  following  table,  by  the  depth  iu  inches  of  the  corre- 
sponding layer  of  water  that  would  be  formed  if  all  the  moistare  in  such 
column  were  to  fall  to  the  earth  as  raio : 

Tablr  XXI. 
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70° 
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LI 
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18,000 
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Besides  the  observation  of  local  dew-poiut,  the  amount  of  moistnre  in 
the  whole  layer  of  air  above  us  cau  perhaps  be  directly  determined,  as 
per  example,  by  means  of  the  Bpectros<»)pe  or  the  cyanometer,  at  each 
station ;  but  as  these  observatioua  have  not  as  yet  been  reduced  to  a 
system  tbe  Signal  Service  makes  use  of  what  is  called  a  sunset  obser- 
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vatioD,  that  is  to  say,  the  appearance  of  tbe  Bky  at  snoset  is  recorded 
as  yellow,  red,  or  green,  rnieee  sky  colors  vary  with  the  changiDg 
amonnts  of  moietnre  through  which  the  Ban's  rays  pass.  From  these 
api>earance8  an  observer  can  form  an  estimate  of  the  general  hygro- 
metric  condition  of  large  tracts  of  tbe  atmosphere. 

(2)  C<mdeiuatio»  of  vapor. — When  a  mass  of  air,  whether  dry  or 
moist,  is,  on  aoconnt  of  its  relative  lightness,  lifted  np  by  tbe  pressare 
of  the  sarrounding  denser  atmosphere,  or  is  drawn  np  by  any  abnor- 
mal diminution  of  the  pressare  above,  or  is  pushed  up  the  incline  of  a 
inonntain  or  plateau,  it  is  raised  into  a  region  where  the  barometric 
pressure  Is  less  than  iu  its  initial  position.  Consequently  the  rising 
mass  most  expand  to  an  extent  proportional  to  the  diminution  of  press- 
ure. In  this  expansion  a  great  amoant  of  both  internal  and  external 
work  is  done,  correspoudiog,  respectively,  with  the  increased  separation 
of  tbe  gaseous  molecules  and  the  poshing  aside  of  surroanding  air; 
this  work  is  done  at  the  expense  of  the  internal  heat  of  tbe  rising  air, 
consequently  the  whole  expanding  mass  of  mixed  air  and  vapor  grows 
cooler  as  it  rises. 

The  cooling  process  is  known  as  a  dynamic  cooling,  and  takes  place 
uniformly  and  simnltaneously  throaghont  the  whole  rising  mass  of  air. 
It  is  a  very  different  process  from  the  much  slower  processes  of  cooling 
by  radiation  or  by  convection.  For  dry  air  tbe  rate  of  dynamic  cooling 
is  almost  the  same  for  all  pressures  and  temperatures,  and  is  approxi- 
mately V^  O.  for  every  100  meters  of  asoeut  V>r  1"^  Fabr.  for  180.5  feet; 
for  moist  air  the  rate  of  diminatioa  of  temperature  is  a  little  slower, 
bat  the  above  value  may  also  be  used  for  it  so  long  as  no  moisture  is 
condensed,  that  is  to  say,  so  long  as  the  temperature  does  not  fall  be- 
low the  dew-point 

From  the  preceding  it  follows  that  the  elevation  above  the  ground 
at  which  cloud  or  base  begins  to  be  formed  depends  primarily  upon  the 
depression  of  the  dew-point  of  the  rising  air  below  its  temperataie  at 
the  time  when  it  starts  from  the  ground. 

The  third  column  of  Table  xxii  gives  an  idea  of  this  relation  be- 
tween altitude  and  temperature. 
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Table  XXU.— Initial  deprcuioitor  atmpleneal 
cloud  or  kax*  nCajp/orm  in  a  muu  of  rising  air 
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Conversely,  wbeu  tbe  air  is  diawu  or  forced  down  from  the  upper 
regioiis  it  comes  auder  greater  pressareand  la  compressed  and  warmed 
at  tbe  same  rate  as  above,  namely,  1°  Falir.  for  180.5  feet  or  0,°55 
Fitbr.  for  100  feet.  But  this  latter  warming  (like  the  preceding  cool- 
iug)  is  so  largely  affected  by  radiation  of  beat,  absorption  of  solar  heat, 
tbe  mising  with  air  that  baa  a  different  temperature,  and  by  tbe  absorp- 
tion of  beat  in  the  process  that  is  the  reverse  of  condensation,  t.  c,  that 
of  evaporating  fog  and  other  forms  of  water,  that  the  actual  average 
i-ate  of  cooling,  as  we  ascend  in  the  air,  is  barely  one-half  of  tbe  above, 
i.  e.,  0.033  Fahr.  per  100  feet  or  O.06  0.  per  100  meters. 

Tbe  fonrtb  column  io  Table  xxii  shows  tbe  elevation  at  wbioh  haze 
or  cloud  begins  to  be  formed  by  tbe  actual  observed  rate  of  cooling  in 
au  ascending  mass,  the  initial  depression  of  whose  dew-point  is  known. 
Conversely,  if  we  actually  observe  tbe  height  to  which  a  mass  of  air 
baa  ascended,  wheu  it  begins  to  become  hazy  or  cloudy,  we  can  fh)m  this 
last  column  deduce,  at  least  approximately,  tbe  corresponding  depres- 
sion of  tbe  dew-point  that  obtained  at  its  place  of  starting. 

The  cooling  by  ascension  is  therefore  not  a  truly  adiabatic  process. 
Espy's  rule  of  an  ascent  of  100  yards  for  each  degree  of  depression  of 
tbe  dew  point  is  thus  seen  to  be  a  close  approximation. 

As  soon  as  the  dew-point  is  reached  in  this  process  of  ascension  and 
cooling  the  condensation  of  vapor  is  accompanied  by  evolution  of  the 
latent  heat  of  steam,  that  is  to  say,  of  tbe  enormous  amount  of  beat 
originally  required  to  convert  the  water  into  invisible  vapor,  and  which 
has  been  carried  from  tbe  surface  of  tbeeartb  up  into  tbe  cloud  region, 
where  it  is  now  ready  to  be  set  free. 
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This  evolntion  of  latent  lieat  without  wholly  checking  the  rate  at 
wbicli  the  aecending  air  i^i  cooling,  diminishes  its  rate  nearly  in  propor- 
tion to  the  ainountof  vapor  condensed  ;  therefore  the  interior  of  a  clond 
is  warmer  and  lighter  than  the  interior  of  a  corresponding  mass  of  dear 
dry  air  that  liaa  attained  the  same  leveL  The  rate  at  which  the  tem- 
peratnre  diminishes  within  a  mass  of  ascending,  expanding  and  con- 
densing, saturated  air,  such  as  that  of  which  cloads  are  composed,  de- 
pends almost  wholly  on  thermo-dynamic  adiabatio  conditions,  and  is 
shown  in  the  following  table  (sxiii),  by  Hann,  for  rarions  initial 
prewmres  and  temperatures : 

Tabli  XXni.— iNmJNHtfoB  0/  limptrature  in  a  rMitg  malt  0/  latHraUd  air,  expraied 
in  tl«gre«»  Fahrenheit,  for  each  1,000 /sef  0/  ojonit. 
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Thoswe  see  for  instance,  that  with  a  dew-point  of  32oPahr.  the  foggy 
air,  which  near  sea-level  cooU  3o.5  for  1,000  feet  of  ascent,  will,  when  it 
becomes  a  cloud  at  an  elevation  of  aboat  15,500  feet  or  when  the  {iress- 
nre  is  about  17  inches,  be  cooling  at  the  rate  of  2o.8  per  1,000  feet,  and, 
in  general,  the  higher  the  saturated  sir  ascends  the  slower  it  coots.  So 
far,  then,  as  concerns  this  important  canse  the  ascent  of  moist  currents 
would  continue  indefinitely,  but  the  continued  loss  of  water  by  its  fall 
as  r^n,  and  the  more  rapid  loss  of  beat  by  surface  radiation  at  the 
higher  altitndes,  or  the  absorption  of  solar  heat  by  the  clouds  probably 
determines  the  limiting  form  and  the  height  of  the  outer  or  upper  sur- 
face of  the  clonds. 

The  average  altitudes  at  which  these  clouds  are  respectively  formed 
may  t>e  approximated  from  the  following  table  (XZIT),  for  Berlin,  by 
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Dr.  TettiD,  or  may  be  specially  calcniatad  from  the  data  previoasly 
^veo  for  the  cooling  of  ascending  air: 

Table  XXIV.— Average  altitude  of  cUmd$  »t  Bwtin,  Oerman;/. 
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In  addition  to  the  intrinsic  lightness  ami  ascenslve  power  of  every 
cloud,  dne  to  its  internal  moisture  and  beat,  another  powerful  external 
influence  comes  into  play.  It  has  been  before  said  that  about  85  jior 
cent,  of  the  radiated  »otar  heat  penetrates  the  atmosphere  to  within 
15,000  feet  of  the  earth's  surface.  But  no  appreciable  part  of  this  \» 
able  to  penetrate  through  a  thick  layer  of  cloud  or  fog.  Consequently 
all  the  beat  that  falls  upon  the  top  of  a  cloud  is  retained  therein  instead 
of  reaching  the  earth's  surface,  and,  both  by  evairorating  the  particles 
of  vapor  and  by  warming  the  adjacent  air,  contribntes  jiowerfiiUy  to 
diminish  the  specific  grarity  of  the  uloud  as  a  whole,  increasing  the  up- 
draft  and  disturbing  the  vertical  distribution  of  heat  in  the  atmosphere. 
The  maximum  temperature  thus  communicated  to  the  top  of  a  cloud  ia 
not  far  from  the  inasimum  temperature  attainable  anywhere  at  the  sur- 
face of  the  earth. 

(VI)  Bpedal  tuggestiont. — It  will  therefore  be  seen  that  invisible  aque- 
ous vai)or  disturbs  the  equilibrium  of  the  atmosphere  in  tbe  following 
three  ways : 

(1)  By  its  evaporation  and  subsequent  distribution  throughout  tbe 
air  it  renders  the  atmosphere,  over  certain  geographical  sections,  spe- 
cifically lighter  thau  others. 

(2)  By  its  condensation  into  fog  or  clouds  and  rain  or  snow  it  transfers 
to  distant  regions  the  heat  that  hail  been  accumulating  in  each  particle 
before  its  evaporation  at  the  earth's  surface. 

(3)  In  the  form  of  fog  or  cloud  it  causes  to  be  retained,  at  the  npper 
surface  of  the  cloud,  the  total  amount  of  heat  that  would  otherwise 
reach  the  earth,  thus  increasing  the  np-draft  within  a  cloud,  but  dimin- 
ishing tbe  evaporation  at  the  earth's  surface,  by  which  the  doads  are 
supplied  with  moisture. 


izcd  by  Google 
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A  philosophical  prediction  as  to  the  origio,  development,  and  mOTe- 
ment  of  a  Btorm  most  take  accoiiot  of  the  three  items  above,  but  in  the 
rapid  approximate  work  of  the  Signal  Service  indication-room  there  is 
ueed  to  avoid  tables  and  calcalations  as  much  as  possible  and  to  seek 
to  obtain  from  direct  observations  snob  indications  as  they  will  give. 

The  first  item  is  already  provided  for  in  the  maps  showing  dew-point 
and  relative  bamidity.  With  regard  to  the  aeoond  item,  the  sCndy  of  the 
clonds  and  fog,  the  past  and  the  prevalent  rainfall,  the  weather,  and 
daily  range  of  temperatare  flx>m  maximnm  to  minimnm  give  indicatioos 
as  to  the  extent  of  the  process  of  condensation  at  any  moment,  and  the 
evolution  of  bent  dependent  thereon,  and  the  student  is  gnided  by  con- 
siderations snch  as  the  following : 

(a)  Fog  at  the  earth's  surface  bespeaks  clear  dry  air  above,  f^-ee  from 
cloud  or  haze,  tbrongh  which  radiation  is  taking  praoe  rapidly ;  hence  it 
implies  the  absence  of  uprising  convective  currents ;  benoe  also  tlie  gen- 
eral prevalence  of  a  stable  equilibrium  as  regards  vertical  temperature 
gradient.  The  time  of  day  at  which  the  fog  breaks  up  nnder  the  solar 
radiation  indicates  the  thickness  of  the  layer. 

{b)  Clear  weather  followed  by  cirms  clouds,  increasing  in  quantity  at 
the  successive  reports,  and  these  again  followed  by  small  cumuli,  indi- 
cate the  advance  of  overlying  areas  of  moist  air  or  a  steadily  increas- 
ing amount  of  moistnre  that  is  being  locally  carried  up  into  the  air. 
Tliese  clonds  are  soon  followed  by  larger  camnli,  and  these  by  raiu  and 
storm  centers. 

(c)  The  range  of  temperature  between  11  p.  u.  and  the  morning  mini- 
mum (or  in  lieu  thereof  an  early  observation)  has  its  maximnm  when 
radiation  takes  place  uninterrnptedly  through  a  clear  dry  atmosphere, 
and  diminishes  in  proportion  as  moisture,  haze,  and  clondiness  increase. 
If  therefore  we  make  allowance  for  the  effect  of  the  wind  in  bringing 
to  tbe  thermometer  warm  or  cold  air  we  shall  find  this  range  of  tem- 
perature a  valuable  index  to  the  condition  of  the  mass  of  air  overhead. 
In  place  of  this  indirect  process  of  reasoning,  it  is  probable  that  direct 
oburvations,  with  proper  apparatus,  of  the  intentits  of  radiation  would 
'  give  better  results. 

id)  The  slightest  formation  of  haze  in  a  clear  sky  in  the  evening 
proves  that  the  upper  layers  are  cooling  to  their  dew-point.  Fre- 
quently the  II  P.M.  observations  will  give  such  indicatiuus  as  show  that 
before  7  a.  h.  tbe  sky  will  probably  be  covered  with  cloud,  and  possibly 
followed  by  rain  or  suow.  This  cooling  is  partly  due  to  radiation,  as 
the  vapor  is  a  good  radiator,  but  it  is  also  ft^uently  due  to  a  dynamical 
cooling  of  rising  air  currents  flowing  toward  a  distant  area  of  low  press- 
ure. As  soon  as  clouds  form,  the  air  beneath  ceases  to  cool  by  radia- 
tion and  tbe  area  that  was  clear  at  11  p.  M.  is,  by  sunrise,  covered  by 
a  layerof  cloud  that  protects  the  warm  air,  whose  buoyancy  increases 
during  the  day  and  specially  favors  the  formation  of  a  local  new  storm 
center.    In  this  way  many  centers  originate  within  a  few  hours  in  Mary- 


416  RECOBD  OF  eClEITCE   FOB   1887  AND   1888. 

land,  Virginia,  and  North  Carolina  io  the  earl;  morning  following  a 
clear  eveoiog. 

(e)  A  report  of  rain  or  soow-fall  daring  any  interval  indicates  that 
the  process  of  cload  formation  Las  gone  on  f  j  its  extreme  limit ;  the 
quantity  of  rain  is  an  index  to  the  relative  amounta  of  )at«nt  beat  tem- 
porarily left  behind  io  the  clond  stratum  to  be  slovly  lost  by  radiation ; 
hence  it  shows  the  disturbance  over  different  parts  of  the  country  of 
the  normal  distribution  of  density.  Where  however  only  little  rain 
has  fallen  white  the  clond  ntratnm  is  extensive  and  dense,  the  total  dis- 
turbance due  to  the  general  warmth  of  air  and  cloud  over  the  whole 
region  may  be  equally  great,  but  not  especially  intense  at  any  one  point. 

(Vlt)  Prediction  of  the  weather. — The  preceding  considerations,  which 
are  those  that  gnided  ne  in  my  earliest  predictions  in  Cincinnati  and 
Washingten,  will  enable  any  one  to  enter  upon  any  series  of  charts  of 
existing  conditions  a  system  of  numbers  showing  the  places  over  which 
the  atmospheric  disturbance  in  the  clond  region  is — or  is  likely  to  be — 
appreciable,  and  to  judge  of  its  relative  intensity  as  depending  on  the 
excess  or  deficiency  in  the  density  of  tbe  air.  From  this  we  can  reason 
as  to  the  first  tendency  of  the  movements  of  the  air  or  tbe  initial  wind. 
The  consideratiou  of  the  orography  of  the  sorronndiug  country  will  then 
give  us  the  basis  for  a  conclusion  as  to  whether  in  any  region  the  gen- 
eral movement  of  the  ntmospbere  will  tend  to  cool  orwarm  any  mass  of 
air  (especially  by  carrying  it  over  rising  or  resisting  ground  and  forcing 
it  up  to  tbe  higher  levels  or  by  pushing  cold  air  under  warm  air),  and 
thereby  initiate  a  still  further  condensation  and  exaggerate  the  disturb- 
ances already  existing,  or  possibly  producing  local  rain  and  wholly  new 
centers  of  disturbance.  By  thus  considering  as  fully  as  possible  the 
effects  of  solar  beat,  atmospheric  moisture,  orography,  etc.,  wo  are  able 
to  enter  upon  the  weather  map  a  series  of  figures  showing  our  estimate 
of  all  the  disturbances  likely  to  occur  during  the  immediate  fnture.  In 
general,  we  find  that  convective  disturbances  of  equilibrinm  increase 
from  the  morning  map  to  the  afternoon  map,  and  diminish  from  the  II 
p.  TS..  to  the  7  A.  M.  map ;  during  the  interval  from  3  P.  u.  to  11  P.  H. 
the  larger  disturbances,  such  as  thunder  storms,  tornadoes,  and  hnrri- 
canes,  generally  attain  a  maximum  and  begin  to  diminish.  The  phe- 
nomena specially  due  to  terrestrial  radiation  havetbeirmaximuui  effect 
between  tbe  II  p.  h.  and  7  a.  h.  reports ;  between  these  hours  we  find, 
for  instance,  that  many  extensive  storms  begin  over  regions  for  which  at 
11  P.  M.  the  reports  show  clear  weather.  As  the  prevailing  and  probable 
fnture  direction  and  force  of  the  wind  are  so  important,  it  becomes  very 
necessary,  iij  dealing  with  a  limited  part  of  the  earth's  surface,  to  ex- 
amine the  rei>orts  from  outlying  border  stations  in  order  to  ascertain 
the  possible  existence  at  a  distance  of  unseen  centers  of  disturbance ;  a 
slight  abnormal  fall  in  tbe  barometer,  or  rise  of  temperature,  or  shift  of 
winds,  or  increase  in  cloud  and  rain  may  be  the  indicator  of  a  distant 
Btoriu ;  equally  frequent  is  it  that  a  general  rise  of  pressure  or  increase 
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of  cold  uortber)y  winds  iadicates  the  existeuce  of  an  UDse«u  low  ba- 
rometer aud  severe  storm  to  the  southwest  or  southeast,  toward  which 
these  wiuds  are  blowiog.  Perhaps  the  most  useful  rule  iu  this  respect 
is  foDndeil  on  the  motious  of  clouds.  The  following  (;euemltzation 
(aunouuced  by  loe  in  February  1872  as  resultiug  from  the  study  of  up- 
per and  lower  clouds  and  winds  di8plnye<l  on  every  Signal  Service  map 
aud  <]uit«  independent  of  simultaneous  European  studies),  will,  it  is  be- 
lieved, be  found  to  hold  gootl  for  the  whole  uortbern  hemisphere:  "  The 
general  direct  iou  towards  which  auy  stratum  of  air  is  moving  nearly  hori- 
zontally, is  somewhat  to  the  right  hand  of  the  direction  of  motion  ot'the 
stratum  Just  above  it,  that  is  to  say,  the  direction  of  the  lower  clouds 
is  to  the  right  of  that  of  tbe  wind  at  the  earth's  surface;  the  higher 
clouds  move  to  Liie  right  of  the  lower  clouds  and  the  cirrus  again  to  the 
right  of  tbe  latter ;  these  directions  of  motion  may  t>e  so  related  that 
the  cirrus  shall  )>e  moving  iu  a,  direction  nearly  opposite  to  that  of  the 
surface  winds  or  the  lower  clouds.  In  general,  when  the  lower  currents 
are  flowing  in  toward  a  storm  center  the  upper  currents  are  flowing  out 
from  it;  or  agani,  when  the  lower  currents  are  tlowiug  out  from  an 
area  of  high  pressure  and  clear,  diy  weather  the  upper  currents  are 
flowing  intowaifisit.^  Itfollows  that  when  an  outlying  station  reports 
the  motious  of  tht>  cirrus  cloud,  we  are  able  to  infer  something  as  to  the  ex- 
istence of  the  area  <•(  the  low  barometer  from  which  the  cirri  are  coming, 

(1)  Prediction  i>f  general  storms. — When  we  have  thus  approximately 
estimated  the  probable  location  aud  amount  of  tbe  disturbances  in  den- 
sity over  all  portions  of  the  United  States  and  outlying  regions,  we  are 
then  to  decide  whether  a  storm  already  initiated  will  increase  or  di- 
minish iu  intensity,  and  In  what  direction  its  center  will  move. 

It  may  be  accepted  as  a  fandameut^l  piinciple  that  a  given  disturb- 
ance will  spreati  in  the  direction  of  those  regions  where  processes 
are  going  on  thai  favor  similar  disturbances.  Thus,  if  a  mass  of  heavy 
air,  like  the  nort'iers  of  the  Mississippi  Valley,  is  tlowiug  iu  auy  direc- 
tion under  a  mass  of  abnormally  light  air,  it  will  tend  to  move  always 
in  the  direction  where  the  lightest  air  is  to  be  found,  or  where  the  di- 
urnal changes  of  heat  and  evaporation  favor  tbe  development  of  ab- 
normally light  air.  Or  again,  if  a  storm  is  already  in  existence  and 
is  maintained  by  the  condensation  of  moisture  in  the  cloud  region,  it 
will  be  continuously  moving  toward  the  region  where  the  condensation 
is  going  on  most  actively.  The  regions  where  storms  are  being  initi- 
ated or  most  liberally  supported  are  generally  detected  (1)  by  observed 
abnormal  temperature  and  moisture  ;  (3)  by  the  formation  of  haze,  halos, 
cloud,  and  rain  or  snow  ;  and  (3)  by  a  slight  fall  iu  the  barometer  due 
to  movements  ii>  the  atmosphere  at  the  level  of  the  cloud  stratum. 
The  future  niovemeiit^  of  stonu  centers  can  geneially  be  detet^ted  by 
the  observed  changes  going  on  in  thedirectionof  movement  of  the  wind 
or  clouds.  All  ff  the.su  meteorological  elemeiitx  must  he  exiiiniued  by 
vareful  comparisons  of  the  preceding  tri-daily  maps  in  order  to  ascer- 
H.Mis.l4J--27  _,OO0lc 
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taia  whether  a  given  storm  will  increai^e  or  diminish,  :iti<l  especially 
whether  it  will  follow  some  one  of  the  iivenigc  storm  trauks,  or  whether 
it  will  make  special  deviatiou  from  tliem.  The  geueral  paths  paraned 
by  stoi-m  centers  aoc]  their  average  velocities  can  be,  used  only  for 
general  climatic  indications,  and  not  for  spocial  Ktuim  prodiciioos. 
Detailed  uiajis  of  the  direction  aud  velocity  of  tlie  movement  of  storm 
centers  In  tbe  tJitited  States  have  been  [irepared;  ageueral  viewof  the 
so-called  storm  freqnencv,  or,  more  properly,  the  frequency  with  which 
barometric  minima  (sometimes  without  violent  winds)  pa^s  over  each 
section  of  the  country,  is  given  by  a  chart  designed  and  prepared  by  me 
in  1874,  and  published  in  Walker's  Statistical  Atlas  of  the  United  States. 
With  these  barometric  nunimageneraily  come  clouiIs,rain  and  snow,  high 
winds,  suddenly  shifting  from  south  nnd  east  to  west  iind  north,  warm, 
moist,  followed  by  eohier,  dry  weatlier,  and  all  the  characteristics  of 
very  variable  severe  climates.  A  more  complete  chart,  showing  the 
total  number  of  times  tliat  such  barometric  minima  have  during  the  tea 
years  October,  1872,  to  September,  1882,  passed  over  each  degi-ee  square 
of  the  territory  east  of  tbe  meridian  of  W'2°  west  longitude,  has  been 
prepnred,  and  gives  a  basis  for  many  climatic  generalities. 

The  prediction  of  a  special  storm  path,  or  its  deviation  from  a  normal 
path  (if  such  a  term  is  allowable)  must  be  based  upon  a  detailed  study 
of  all  the  above-mentioned  disturbing  or  controlliug  iufluences.  Some 
of  the  average  effects  of  these  influences  are  shown  in  the  following  par- 
agraphs : 

[a)  Maydell,  from  the  study  of  tbe  storms  of  Xort  hern  Europe,  showed 
in  1873  that  the  storm  path  for  the  coming  twenty -four  hours  forms  a 
determinate  angle  with  the  line  connecting  the  present  place  of  the  bar- 
ometric luiiiimum  with  that  of  the  greatest  rise  of  temperature  iu  the 
past  twenty-four  hours.  This  angle  is  always  formed  on  the  left  band 
of  that  connecting  line,  supposing  the  face  to  be  turned  towards  the 
point  of  rising  temperature  and  the  back  towards  the  ponit  of  minimum 
barometer.  This  angle  varies  between  zero  aiul  i)0  degrees,  as  the  ex- 
treme cases,  while  it  is  on  the  average  iu  winter  about  6U  degrees ;  the 
summer  storm  tracks  are  classified  iu  two  groups,  for  which  this  angle 
is  respectively  40  and  70  degrees.  The  angle  depends  to  a  certain  ex- 
tent upon  the  position  of  the  center  uf  highest  temperature,  being 
smaller  according  as  the  point  lies  more  to  the  east  of  the  l)arametric 
minimum.  (See  Maydell's  appendix  to  the  Bulletin  for  December,  1873, 
of  the  Physical  Observatory  at  St.  Petersburg.) 

Maydell's  rules  accord  witli  my  own  experience ;  the  elevation  of  tem- 
perature before  a  storm  had  been  lung  known  both  for  England  and  for 
the  United  States,  but  tiie  amount  of  angular  deviation  of  tiio  atorm- 
eenter  to  the  left  of  the  rising  temperature  is,  I  think,  vtiry  little  in 
t.lie  eastern  jiartof  the  United  Stute^. 

{!>)  The  region  over  wliich  the  gi-eatest  rain  fall  will  take  i)hi(^o  is 
that  towards  which  the  storm  center  will  have  a  strong  tendency  to 
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move ;  the  location  wbere  it  ta  bow  rainiug,  aa  showu  by  tbe  map,  is 
QBoally  near  the  present  location  or  the  center  of  disturbance  and  in  ad- 
vance of  the  center  of  low  pressure  due  to  the  movemeut  of  wind. 
Loomis  finds  that  in  the  United  States  the  rain  area  extends  farther  [n 
front  than  in  the  rear  of  the  storm;  its  mean  extent  is  500  miles  infh>nt, 
and  for  every  increase  in  this  distance  the  velocity  of  the  storm  move- 
ment is  increased.  He  also  finds  that  within  the  United  States  mncb 
more  rain  falls  in  front  of  the  area  of  low  pressure  than  in  its  rear;  a 
great  ratn-falj  in  the  rear  retards  the  motion. 

{c)  The  barometric  changes,  being  the  direct  resalt  of  horizontal 
winds  Hud  only  the  indirect  resnlt  of  the  changes  in  temperature,  mois- 
ture, vertical  movements  and  condeusatious  sam  np  ae  it  were  the  re- 
sult of  all  preceding  disturbances.  Loomis  Suds  that  the  velocity  of 
progress  of  a  storm  is  independent  of  the  amount  of  the  central  depres- 
sion of  the  barometer.  The  average  velocity  of  movement  of  oenters 
of  low  pressure  in  the  United  States  is  about  26  miles  per  hour;  the 
pressure  rises  faster  in  the  rear  of  fast  moving  storms;  thus,  if  the 
pressure  in  the  rear  rises  20  per  cent,  fui^ter  than  the  mean,  the  storm 
moves  7  miles  per  hour  faster ;  if  it  rises  20  per  cent,  slower,  the  storm 
moves  7  miles  per  hour  slower.  This  is  evidently  a  direct  result  of  the 
fact  that  the  center  of  iodraft  up  toward  the  clouds  is  propagated  (not 
moved  bodily)  forwanl  faster  than  the  lower  winds  can  follow. 

(d)  J.  EUiot  gives  tbe'  following  as  the  favorable  conditioos  for  the 
formation  and  growth  of  cyclones  in  tbe  Bay  of  Bengal,  nnd  these  may, 
with  slight  modifications,  l)e  applied  to.tbe  Gulf  of  Mexico  and  the  West 
Indies : 

1.  Tbe  invariable  antecedents  of  cyclones  are  approximate  uoiformity 
of  pressure  over  and  around  the  coast  of  the  Bay  of  Bengal,  light  vari- 
able winds  or  calms  over  a  considerable  portion  of  tbe  bay,  and  little  or 
no  rainfall  over  the  coast  region,  as  well  as  in  tbe  bay ;  the  weather  is 
therefore  sultry  and  the  sea  smoother.  The  amount  of  aqueous  vapor 
accumulates  and  finally  gives  rise  to  peculiar  sky  effects.  The  immedi- 
ate antecedent  is  heavy  rain-fall  concentrated  over  a  portion  of  the  bay 
accompanied  by  a  strong  indraft,  most  marked  from  the  ludiau  Ocean 
at  the  entrance  of  the  bay.  This  indraft  fiom  the  Indian  Ocean  gives 
rise  to  strong  winds  and  heavy  rains  at  tbe  stations  on  the  south  and 
west  coasts  of  Oeylon. 

2.  The  source  of  tbe  energy  is  the  condensation  of  vapor  and  precipi- 
tation of  rain  ;  or  the  primary  cause  of  cyclone  formation  is  the  produc- 
tion and  ascent  of  a  large^^nantityof  vapor,  which  is  condensed  with  the 
liberation  of  its  latent  heat  over  the  place  of  production,  instead  of  be- 
ing carried  away  to  some  distant  region.  (Kpc  •!.  Eliot's  report  on  the 
Madras  cyclone  of  May,  1S77,  and  similar  conclusions  in  his  account  of 
tbe  southwest  monsoon  storm  of  188^.) 

(2)  Predictum  of  local  atorm». — T)i«  tornado  is  an  exaggeration  of  the 
mild  thunder  storm,  e^jpecially  iu  that  tbe  revolving  cloud  that  is  some- 
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times  Beeii  liigb  up  at  llio  base  of  Lbe  thander  6tx)rm  uow  reaches  iIowd 
to  the  enrth,  aud  the  violent  winds  due  to  its  up-draft  cause  great  de- 
strnutiou.  These  storms  occnr  usually  in  the  broad  curreiits  of  varm, 
moist  southerly  winds  that  prevail  on  the  south  and  east  sides  of  an  area 
of  low  pressure  or  general  storm  ceuter ;  they  are  in  fact  whirls  witbiii 
whirls,  luid  may  l>e  expected  as  likely  to  occur  when  on  the  morning 
vvadier  map  the  depression  ot  the  dew-point  is  reported  as  only  ii  lew 
degrees,  and  southerly  winds  cover  the  country,  blowing  toward  a  storm 
center  in  the  northwest,  or  lake  region. 

(The  preceding  paragraph  as  written  in  1883  expresses  a  generaliza- 
tion familiar  to  me  siucu  boyhood  and  in  agrecmeut  with  riews  of  Espy 
and  many  writers;  the  conviction  of  its  general  truth  had  led  me  iu 
1871  'and  1872  to  frequently  publish  in  the  ofBcial  daily  weather  predic- 
tions the  paragraph,  "  Conditions  are  favorable  for  severe  local  storms." 
Any  discussion  as  to  the  oiigiual  author  of  this  generalization  would 
carry  us  back  to  Ihe  tirst  weather  charts  of  Leverrier  1858.  Henry  1850, 
Sspy  1838,  Loomia  1838,  and  Kaemtz  1835,  and  Brandes  1828.) 

The  number  of  tornadoes  likely  to  occur  in  auy  State  in  auy  one  year 
is  shown  approximately  by  the  figures  iu  the  sixth  coluuni  of  the  fol- 
lowing table,  as  copied  from  Fiiiley's  "  Character  of  Six  H  uiidred  Torua- 
Mocs,"  Qrst  edition,  1882  (the  sevoud  edition  April  1884,  wnuh)  not  ma- 
terially eliange  these  figures) ;  but  the  relative  geographical  distribu- 
tion is  only  fairly  Bhowu  by  adopting  some  such  uoitof  area  as  100  miles 
square  or*10,000  square  miles,  for  which  unit  we  find  the  annual  average 
fiiequeney  given  iu  the  seventh  colomti.  The  last  column  of  this  table 
should  replace  the  misleading  statement  of  the  number  of  tornadoes  on 
record  iu  any  State,  without  coDsideriug  the  area  of  the  State  or  the 
uumber  of  years  and  observers  involved  in  getting  togettiertbe  lists. 

Table  of  frtqweuc^  o/tornadoea  in  eock  Stale. 
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Tabh  of  fifjutntij  of  loruatloet  in  eaeli  Slat* — C'oiitiuued. 

i  ToniadHui  froDi  1(14  lu  IfHI.  I 
.    FiDlay's  ncord.    ;      InclDniTe     (elcht    ytttn 
Ar^K  in  '  couipletol. 

milu  ot 

ui- Tprrimry.         IV.IMK)     :  .  i  , „, 

•nnarfl        Total        .      „,u  '   .  ,      *■""""  i 


lOabs    

Idiaaia 

iBdlaoa 

iDdim  Tenibiry 

Iowa 

Kansaa 

Keotncky 

LonlalatiA 

Maine   

UiT^rliuti)  

MMMcbuMtU  ■■, 

MObliao 

UlonMola 

Uiwluippl 

Uiaaonrl 

Montana 

Nabnak» 

NeTada 

NeurUonipahlre. 

NewJaney 

NaaUoiico 

Haw  York 

NotUi  CaroUna... 

Ohio  

OrojptD 

I'cnnijlTuU... 
ttbodo  laland.... 
Suulb  CirollDa  ... 

T™iieM*e 

TMaii 

Clah 

WuhlngtoD 

Wiaroniln  


Wlien  we  consider  the  narrowness  aud  sbortness  of  the  deHtructive 
iwrtiou  of  the  patlm  of  most  *' toruadoes,"  we  see  that  even  in  Kansaa 
nod  Iowa  the  probability  that  any  given  spot  will  be  visited  by  one  is 
at  the  rate  of  less  than  1  i>er  cent.  i>er  century,  or  less  ihau  the  chance 
uf  death  by  lightning  or  railroad  accident,  or  other  casualty. 

These  storms  move  along  nearly  with  the  prevailing  grnoral  current 
of  air  at  the  cloud  level,  but  detlectiug  somewhat  as  inHiienccd  by  the 
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supply  of  moist  air  and  by  local  topography ;  they  die  out  when  friction 
or  dry  air  cats  off  the  nioistnre  or  when  the  supply  wind  blows  dowu 
grade.  They  apparently  owe  their  characteristics  to  an  npwnrd  draft 
of  air  toward  the  dark  masses  of  ctond  that  are  overhead,  and  within 
which  the  processes  of  condensation  of  moistnre,  evolntion  of  latent 
heat,  aud  uprising  of  lighter  air  are  going  on  with  intensity.  The  de- 
tails of  the  mechanism  of  these  storms  are  fnlly  given  by  Ferrel  in  his 
"  Meteorological  Kesearches,  part;  n,"  Washington,  1880  (and  in  hia 
**  Recent  Advances,"  Washington,  1886). 

The  relative  fregnency  of  occurrence  of  tornadoes  in  the  United  States 

for  each  month  in  Bhown  by  the  following  table,  as  given  by  Finley,  who 

has  however  possibly  included  a  few  utorms  that  should  more  properiy 

have  been  classed  as  destructive  thunder  storms: 

MontMg  frtqtteticf  of  tonutdoo. 


FobrniT; . . 

March 

April 

M.J- 


(3)  Bpecial  local  predictions. — Beside  the  predictions  of  storms  the 
next  most  important  item  is  the  prediction  of  the  separate  elements  of 
the  weather  that  affect  local  hnmau  industries;  especially  hoar-ftvst', 
heat,  wind,  and  rain. 

(a)  Frost. — Severe  frosts  occur  only  when  the  atmosphere  is  clear ; 
they  are  in  greut  part  the  effect  of  radiation  of  heat  from  the  snrfaces 
of  plants  and  the  earth.  Their  prediction  depends  principally  upon 
the  questions,  how  many  degrees  will  the  temperature  of  the  surface  of 
leaves  of  plants  fail  by  radiation ;  if  it  falls  to  32°  or  less,  then  will  the 
atmospheric  moisture  condense  into  fog  or  cloud  before  or  after  the 
radiating  surface  of  the  plants  cools  down  to  that  freezing  temperature  t 
If  on  the  evening  map  there  are  entered,  first,  a  series  of  relative  num- 
bers showing  the  prospective  cleamessof  the  sky ;  second,  a  seriesshow- 
ing  the  time  that  will  elapse  before  sunrise;  then  a  series  showing  the 
probable  diurnal  rangeoftemperatui-e,an  estimate  can  be  madeofthefidl 
in  temperature  for  each  section  of  the  country  before  the  next  sunrise. 
If  now  these  latter  figures  are  compared  with  the  map  showing  the 
depression  of  the  dew-point  at  11  P.  H.,  those  regions  will  be  perceived 
over  which  fog  and  clonda  are  likely  to  be  formed;  the  remaining  or 
clear  regions  are  the  only  ones  in  which  dew  is  to  be  feared,  and  of 
these  only  those  are  in  imminent  danger  of  frost  at  which  the  dew- 
point  is  below  32^. 

The  probable  diurnal  range  of  temjierature  is  best  found  by  study- 
ing the  actual  fall  between  11  p.  M.  and  7  a.  h.,  as  reported  during  the 
preceding  few  clear  days  from  the  stations  in  the  neighborhood  in 
question.    The  preceding  role  takes  no  account  of  the  wind,  which  if 
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fre«h  or  Urisk,  will  sciicrallj  in-evetit  or  nullify  the  scrcrity  of  tlip  frost. 
Areas  of  cold  dry  air  fiefiiicntly  Haw  noutliward  nud  spread  aH  nortberH 
over  large  regiousof  tliciMiiiilry,  coiitiniugtheinHelvcs  especially  to  the 
low  lauds  aiid  river  valleys.  Within  these  areas.<^  clear,  cold,  dry  air, 
and  especially  oa  tbeir  atl  vaiiciiif;  fronts,  the  process  of  freezing  isofteu 
accelerated  by  the  coiiihiuatiori  of  coiirectiou  with  radiation,  and  in 
BucUcAses  the  destruction  to  vegetation  is  particularly  severe;  there- 
fore, in  the  preiliction  of  frosts,  attention  mast  be  e8|>ecially  directed 
to  such  areas.  The  rate  atwhich  these  advance  is  of  course  greater  when 
the  cold  air  flows  down  a  gentle  incline,  such  as  that  of  the  Mississippi 
Valley.  When  such  cold  areas  reach  the  Gulf  of  Mexico  the  lowest 
stratum  of  air  moves  more  rapidly,  and  after  overrunning  a  large  por- 
tion of  the  Gulf,  hanks  np  the  atmosphere  on  the  Mexican  shore,  and 
causes  extensive  rains,  which  sometimes  initiate  cyclones,  and  return 
as  such  to  the  northward.  This  phenomenon  was  clearly  perceived  and 
verbally  explained  to  my  fellow-laborers  in  I871-'72  in  the  Signal  office; 
the  parallelism  between  the  Korther,  the  Bore,  the  Pampero,  and  sim- 
ilar winds  was  also  theu  dwelt  on ;  the  (low  of  cold  air  and  the  forma- 
tion of  gulf  storms  were  even  then  clearly  predicted, 

{b)  Rain. — For  convenience  in  establishing  general  rules  for  the  pre- 
diction of  rains,  they  may  be  divided  into  four  classes,  as  follows: 

(1)  Merely  local  rains  depending  almost  wholly  upon  the  rapid  ascent 
of  small  masses  of  over-heated  moist  air;  these  occur  almost  entirely 
between  !>  A.  M.  and  6  i\  m.,  and  are  oftentimes  simultaneous  in  isolated 
localities  over  a  great  extent  of  the  country.  They  are  liable  to  occur 
whenever  the  7  a.  m.  map  shows  a  high  dew-point  and  clear  or  nearly 
clear  weather,  and  when  the  winds  are  or  are  about  to  be  such  as  will 
carry  the  suifaceair  npa  gentle  slope;  they  occnr  with  southerly  winds 
in  the  Gnlf  Slates  or  southeast  winds  on  the  Atlantic  coast;  they  occur 
on  the  latter  coast  rarely  with  winds  between  west  and  northwest, 
since  such  winds  are  carrying  the  air  downwards  toward  the  sea  and 
warming  it  by  compression. 

(2)  Local  rains,  ou  a  larger  scale,  generally  accomjmnied  by  light- 
ning, and  known  as  thunder  storms,  occurring  in  the  afternoon  between 
3  aud  10  o'clock,  and  due  to  the  uplifting  of  large  masses  of  moist  air 
from  the  low  lands  by  the  uudeillow  of  denser  (i.  *■.  cooler  or  drier)  air. 
This  convective  process  begins  most  easily  in  mountainous  regions, 
where  the  afternoon  radiation,  duringthe  declining  sun,  proceeds  more 
rapidly  than  in  the  low  lands  ;  infactthedowntlow  of  cold  dry  air  from 
themonntainsisaperiodical]dienomena  tending  to  take  place  regularly 
at  all  times  of  the  year.  The  decision  of  the  (pieslion  as  to  whether  rain 
will  follow  or  not  dei«uds  upon  the  balance  between  the  mass  of  cooled 
air  over  the  mountains  and  the  adjacent  moist  air.  The  question  can 
generally  l>e  decided  by  cousiderins  the  time  of  day  at  which  the  for- 
mation of  heavy  cumuli  begins.  If,  <'.  j/.,  at  Washington  this  occurs 
later  thau  ■')  p.  m.  rain  is  nut  likely,  if  before  3  P.  >l.  rain  is  probable. 
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Snch  storiua  geuerally  show  themselves  as  well  under  way  on  tliv3P.  m. 
map.  Tbo  geographical  distribiiliou  of  frequeDcy  of  this  class  of 
Btonns  for  the  Uiiiled  StatfiR  was  illustrated  by  nie  iu  the  uiap  for  Ati- 
gaet,  1874,  published  in  the  Signal  Service  Monthly  Weather  Review 
lor  that  month. 

The  paths  pursued  by  these  thunder  storms  trend  eastward  or  north- 
enatward,  as  in  Europe,  see  Mohu  and  Hildebraudsson.  They  may 
be  classed  as  (1)  those  that  attend  a  very  low  pressuri^,  and  (3)  those 
that  start  on  the  advanciug  edge  of  areas  of  cool,  dry  air.  or  high  barom- 
eter, and  (3)  those  that  occur  within  and  ou  the  rearward  side  of  high 
areas.  Quit«  a  number  of  them  may  exist  simultaneously,  for  instance, 
along  the  whole  eastern  slope  of  the  Appalachian  rangt:,  all  moving  tu 
nearly  parallel  lines  iiortheastward  until  they  die  out  io  the  early  morn- 
ing hours,  generally  before  they  reach  the  Atlantic  shore,  but  sometimes 
extending  a  little  ways  out  to  sea. 

(3)  Light  general  raius  occurring  between  land  8  a.m.,  and  which  are 
apparently  caused  by  radiation  of  heat  from  a  layer  of  moist  air  some 
distance  above  the  earth.  Frequently  when  the  sky  is  perfectly  clear 
at  1  i  P.  M.  there  prevails  over  a  special  region  a  general  utroog  southerly 
current  feeding  a  storm  center  to  the  nttrth  ward,  but  not  as  yet  followed 
by  any  condensation  iu  this  special  region,  it  would  seem  that  the 
uocturnal  radiation  of  heat  from  the  moist  and  bazy  sky  now  comes  iu 
powerfully  to  supplement  the  dynamic  cooling,  which  latter  process  de- 
pends on  ascension,  and  therefore,  of  course,  is  less  active  during  the 
night  than  during  sunshiny;  accordingly  haze  and  cloud  form  after  11 
p.  M.  and  light  general  ruins  or  snow  fall  iu  the  early  morning  hours, 
and  are  reported  ou  the  7  a.  m.  ma|i ;  these  are  liable  to  be  stopped  by 
the  sun's  heat  as  soon  as  that  is  sufficient  to  counteract  the  radiation, 
but  wheu  this  heat  first  falls  on  the  cloud  top  it  stimulates  the  convec- 
tion and  the  precepitation.  The  only  means  of  aaCici]ia.ting  the  occur- 
rence of  this  class  of  rains  consists  in  a  close  observance  of  all  the  ante- 
cedent phenomena  in  order  to  estimate  the  probable  relative  tempera- 
ture and  moisture  of  the  air  overhead  ;  the  only  observations  bearing 
on  this  subject,  as  shown  by  the  11  p.  m.  map,  are  a  slight  tendency  to 
haze,  the  formation  and  disappearance  of  loose  clouds,  a  slight  check  iu 
the  temperature,  and  especially  the  reports  of  bales  around  the  moon, 
to  which,  acconliDg  to  Montiguy,  it  is  important  to  add  (he  observation 
of  the  scintillation  of  the  stars. 

(4)  Extended  heavy  rains.  These  generally  attend  either  areas  of 
low  pressure,  where  great  masses  of  air  apparently  htive  slow  ascend- 
ing and  vorticose  movements,  or  prevailing  winds  that  carry  great 
utasses  of  moist  air  up  mountain  or  plateau  slopes  to  higher  levels; 
these  rains  are  therelore  due  principally  to  dynamic  ^tooling,  aud  are 
well  illustrated  by  easterly  storms  of  the  Atlantic  coast,  the  northerly 
storms  uf  the  Central  American  and  Mexican  coasts,  and  the  toutherly 
wiudsoftbuGulf  States,  Their  prediction  is  implied  in  the  prediction 
of  a  geuer;il  storm  as  before  treated  of. 
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OEKBRAL  AND  THEORETICAL. 

Atomic  weighU  ;  oxygen, — The  composition  of  water  and  the  relation 
between  the  atomic  weights  of  hydrogen  and  oxj^gen  havebeen  discussed 
daring  the  year  by  Cooke  and  Richards,  Sctitt,  Keiser,  Morley,  aud 
IiordI£ayleigh. 

Cooke  and  Bichards  adopted  the  followiiig  plan  :  Hydrogen,  purified 
with  extraordinary  care,  was  weighed  in  large  glass  globes  which  had 
previonalj  been  exhausted  by  means  of  a  Sprengel  pump.  It  was  then 
burned  by  passing  it  over  heated  copper  oxide,  and  the  water  so  formed 
was  weighed.  Three  series  of  esperimeuts,  numbering  sixteen  in  all, 
were  made,  and  distinguished  from  each  other  by  the  use  of  hydrogen 
derived  from  different  sources.  First,  hydrogen  was  used  which  had 
been  evolved  from  zinc  and  sniphnric  acid ;  secondly,  hydrogen  was 
obtained  by  electrolysis ;  and  in  the  third  series  the  gas  was  derived 
from  the  action  of  potassium  hydroxide  upon  aluminium  foil.  In  this 
way  the  errors  due  to  possible  impurity  in  hydrogen  from  only  one  source 
were  sought  to  be  avoided.  The  mean  results  by  series  were  as  follows, 
when  H  =  l : 

Series  I,  five  eipeii  menu 0=15.954;  ^  .0048 

Seriea  II,  five  experiment* 15.953;  ±  .0023 

Series  III,  six  experimeutB : 15.952;  ±.0035 

Average  of  tbe  eiit«eu  experiments l.'i.953;  ^.0017 

The  quantity  of  bydrogen  burned  iu  each  experiment  was  a  little  over 
0.4  gramme.  The  only  possible  impurity  in  it  was  nitrogen,  which  was 
loolied  for  spectroscopic  ally,  but  not  found.  Its  absence  however  conhl 
not  be  certainly  proved,  aud  its  effect,  if  present,  would  be  to  render  the 
apparent  atomic  weight  of  oxygen  too  low ;  in  other  words,  its  presence 
would  lead  to  possibly  erroneous  conclusions  relative  to  "Front's  law." 
(Proc.  Amer.  Acad.,  xxiii,  149.) 

The  investigations  of  Alexander  Scott  relate  to  the  composition  of 
water  by  volume,  it  is  well  known  that  oxygen  and  hydrogeu,  as  act- 
ually measured  at  ordinary  temperatures  and  pressures,  do  not  rigidly 
conform  to  Boyle's  law.  Tliey  vary  from  it  in  oppo.'^ite  directions ;  and 
this  fact  must  be  taken  into  account  before  we  can  deduce  their  relative 
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ntoinic  weights  from  their  retativcdeDtiitieB.    Scott,  in  liin  cxperitueuUi, 
Lu»  paid  especial  »ttetitiou  to  the  following  points: 

(1)  Tbe  preparatiou  of  purer  gases. 

(2)  Tlie  use  of  larger  volumes. 

(3)  The  measurement  of  both  gases  in  tbe  same  vessel. 

(4)  Tbe  aoalysis  of  the  residue  left  after  explosion  of  the  niixefl 
gaaes,  and  determination  of  tbe  impurity  ioeach  experiment. 

Tweuty-oue  experiments  vere  made,  giving  as  the  moat  probable  ratio 
1.994  volnuies  of  H  to  one  volume  of  O.  Hence,  if  the  density  of  O  in 
terms  of  11  is  15.9027,  its  atomic  weight  becomes  16.01.  (Proc.  Roy. 
Soc.,  xLir,  396.    Chem.  News,  LTI,  173.) 

Morley's  paper  (Am.  Chem.  Joura.,  x,  21)  is  essentially  a  discussion 
of  Scott's  work,  with  aj  outline  of  proposed  methods  for  tlie  settlement 
of  the  problems  uuder. consideration. 

Lord  liayleigh  (Chem.  News,  LVii,  73)  has  re-determined  tbe  density 
ratio  between  H  and  O,  and  finds  it  to  be  1 :  15.8M.  The  application  of 
this  ratio  to  atomic- weight  discussions  depends  upon  investigations  like 
those  of  Scott.  Eayleigli  also  calls  attention  to  a  source  of  error  in  the 
process  of  weighing  gases,  wbicfa  arises  from  the  fact  that  a  glass  globe 
when  exhausted  of  air,  is  seusibly  condeused  by  atmospheric  pressure ; 
that  is,  its  capacity  wbeu  eiii|>ty  is  |>erceptibly  less  than  wheu  full. 
This  error  afl'ects  Regnault's  density  determinations.  Cooke  and  Bich- 
ards  (Am.  Chem.  Jouni.  x,  191)  recognize  tbe  importance  of  Rayleigh's 
observations,  and  apply  them  to  the  correction  of  their  own  results. 
They  determine  tbe  magnitndeof  tbe  error  produced  in  their  own  glass 
globes,  and  lind  that  it  rednces  their  value  for  the  atomic  weigbt  of 
oxygen  from  15.953  to  15.869.  This  is  tbe  lowest  value  yet  assigned  to 
that  constant. 

Keiser  attempts  to  aHcertain  the  composition  of  water  directly  by 
weighing  hydrogen  occluded  in  palladium,  expelling  it  by  beat,  burn- 
ing it  over  copper  oxide,  and  weighing  the  water  so  formed.  Three  pre- 
liminary exiieriments  (Bericbte,  xx,  2323)  gave  in  sum  a  value  for  oxygen 
of  1.^.8722.  In  a  later  paper  be  gives  iu  detail  his  process,  together 
with  bis  linal  results.  Ten  combustions  were  made,  with  6.5588  grammes 
of  hydrogen  in  all,  giving  values  for  O  ranging  from  15.043  to  15.958,  or, 
in  sum,  15.9182.  Ho  shows  that  tbe  hydrogen  weighed  was  presumably 
pure,  and  tbat  no  nitrogen  was  occluded  wifb  it.  His  final  figure  agrees 
<iuite  ni-aily  with  the  earlier  determiuation  of  Cooke  and  Bicbards. 
(Am.  Cben».  Journ.,  x,  249.) 

Fluorine. — Tbe  atoniic  weigbt  of  tbis  element,  which  has  hitherto  been 
determined  by  the  conversion  of  tluorides  into  sulphates,  Christenaon 
has  verified  by  a  new  method.  When  tbe  double  fluoride  of  ammooinm 
and  manganese,  AmaMuFi,  is  adde<l  to  a  mixture  of  potassium  iodide 
and  hydrochloric  acid,  it  liberates  iodine,  wbicfa  may  be  titrated  with 
sodium  thiosuljibate.  One  molecitle  of  tbe  salt,  as  above  formulated, 
sets  free  one  atom  of  io«liue.     Four  determinations  were  made,  giving 
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inmean,ifH=l.  N=14.01,I=126.r>4,ftndMh=55.0;  F=18.94.  (Journ. 
Prakt.  Cheiu.  (2),  xxxv,  551.) 

Zinc, — Mor»e  and  Burton  rf()et«>i-iiiint>  tlit^  atonii<;  weigtit  of  zinc  by 
the  oxidation  of  tbe  mvtal.  I'nre  distilled  zinc  waa  treated  with  nitric 
acid,  and  the  residue  from  tbe  evaporated  solutiou  after  geutle  heatiiif; 
was  strongly  ignited  in  a  maffle.  Fifteen  3xperiments  gave  figures  rang- 
ing from Zu  =65.091  to  ;!o=65.1 19,  or  in  menu,  Zu  =65.10i>wheu 0= 15.96. 
The  same  method  with  slight  differences  of  detail  had  previously  been 
nsed  by  Erdmanu,  aud  was  recently  criticised  by  Marignac,  who 
claimed  that  oxide  of  zinc  was  dissociated  at  high  temperatures,  and 
also  that  it  retained  oxides  of  nitrogen.  Morse  and  Burton  show  these 
objections  to  lie  groundless.     (Am.  Chem.  Journ.,  x,  311.) 

Reynolds  and  Bamsay  estimate,  with  many  elaborate  precautions, 
the  amount  of  hydrogen  evolvai  upon  the  solution  of  pure  zinc  iu  na 
acid.  Twenty  nine  experiments  were  made,  of  wbicb  tweoty-four  were 
r^ected.  The  remaining  five  when  fully  corrected  give  concordant 
valnes,  making  the  atomic  weight  of  zinc  in  mean,  Zii  =65.4787,  J:  .06135. 
The  weight  of  the  hydrogen  measared  was  computed  by  means  of  Beg- 
nault'sdata.    (Joarn.  Chem.  Soc.,  December,  1887.) 

Zine,  iron,  and  aluminum. — The  equivalents  of  these  metals  as  roughly 
redetermined  by  students  in  his  laboratory  have  been  published  by  J, 
Torrey,  jr.  In  each  case  the  metal  was  dissolved  in  an  acid,  and  the 
hydrogen  set  free  was  measured.  Tbe  mean  results  are  as  follows, 
when  H=l. 

Fifteen  experimoniB Zn=64.95a. 

Fonrteen  exponmenlB Fe=.'>5.777. 

Thirteenei[>iTiuient>t AI=2T.049. 

The  values  obtained  in  the  individual  determinations  are  not  sharply 
concordant,  and  the  work  is  chiefly  interesting  from  the  stiind-point  of 
the  teacher.  It  illustrates  the  possibility  of  training  students  in  the 
verification  of  important  constants.     (Am.  Chem.  Journ.,  x,  73.) 

Copper. — Richards  has  published  two  papers  on  the  alomicweight  of 
this  element.  When  metallic  copper  is  placed  in  a  solution  of  silver 
nitrate,  metallic  silver  is  precipitateil,  and  when  the  solution  is  ice  cold 
the  reaction  is  sharply  quantitative.  In  the  first  paper  ftix  experiments 
are  given,  in  which  the  silver  was  dried  at  150°  C.  From  them,  if 
Ag=107.675,  wecandeducethe  valu6(Ju=63.437.  In  the  second  paper 
Bichards  states  that  the  silver  of  his  earlier  series  of  weighing  still  re- 
tained traces  of  moisture.  Five  additional  determinations  were  there- 
fore made,  in  which  the  silver  before  weighing  was  heated  to  incipient 
redness.  These  gave  in  mean,  Cu=fi3.450;  :t.UO(H>.  (I'roc.  Amer. 
Acad.,  XXII,  346,  and  xxm,  177.) 

Silicon. — Thorpe  and  Young  re-determine  the  atomic  weight  of  silicon 
by  means  of  the  bromide.  That  compound  was  decomposed  by  water, 
and  after  evaporation  to  dryness  the  residual  silica  was  weighed. 
Nine  experiments  were  made,  giving  from  Si  =  28.243  to  Si  =  28.4:^9 ;  in 
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iDeau,  Si  =28.332.   Me.ver-Hii<)  SeuberL'et  values  fiirOaud  Br.  wereueted 
iu  calculatiug.    (Joura.  Cbem.  Soc.,  Juue,  1887.) 

Thorium. — From  tiight  analji^es  of  tbe  oiilpliate,  Kriiss  aiid  Nilson 
find  in  mean  Th  =  231.869,  when  0  =  15.96  and  S  =  31.fl8.  (Bericht*. 
XX,  1665.) 

Osmium. — The  atomic  veigbt  or  osmium  has  had  |>ccnliar  iuterest 
from  the  fact  that  the  valne  ordinarily  a»Higiied  1o  it  vas  out  of  har- 
mony with  the  periodic  law.  The  constant  has  been  re-determiuetl  l>y 
Seubert,  who  aualyzed  after  usual  methods  tlie  ORmichloridvs  of  am- 
monium and  potassium.  His  results  may  be  computed  iu  tlie  form  of 
eight  ratios,  which  give  values  forOs  varying  from  189.72  to  192.00.  The 
mean  of  all  is  08=  191.12;  which  Seubert  regards  as  still  slightly  too 
high.  Meyer  and  Seubert's  figures  for  Ag,  K,  N,  aud  CI  were  used  in 
the  calcnlatioDB,  with  H  =  1.    (Berichte,  xxi,  1839.) 

Platinum. — Dittmar  and  McArthur,  from  experiments  of  a  complex 
kind  upon  tbe  cbloroplatioates  of  iKitassinm,  ammonium,  and  rubid- 
ium, conclude  that  Senbert's  determiuation,  Pt  =  194.8,  is  too  low, 
and  that  196,5  is  more  nearly  the  coirect  value.  (Trans.  Roy.  Soc. 
Edinburgh,  xxxiii,  561.) 

Seubert  replies  to  the  foregoing  paper,  and  maintains  his  own  fignres. 
He  also  calls  attenlion  to  the  fact  that  his  results  had  been  fully  con- 
firmed by  Halberstadt.    (Berichte,  xxi,  2519.) 

Rutkenium. — Ueiletermined  by  Joly,  who  gives  Bu  =  101.5,  witbout 
particulars.    (CompL  Ucud.,  cvii,  997.) 

Oold. — Kriiss  determines  the  atomic  weigtitof  gold  by  means  of  five 
ratios,  representing  the  neutral  chloride.  An  CI,,  and  the  salt  K  An  Bpc 
The  chloride  was  reduced  by  sulphurous  acid,  the  gold  was  weighetl  as 
metal,  and  the  chloride  as  silver  chloride.  Eight  such  experiments  gave 
in  mean  An  =  196.622.    The  double  bromide  gave  the  following  ratios: 

K  AuBr,:  An,  uiup  ciiwrimenls An  =  196.741. 

4AgBr:  Au,  fiveejperim»ut»   Aui=  196.743. 

Bti:  An.  four  ex  peri  me  Die An=^19*l.til!l. 

K  Br:  Aa,  foar  eiperimeutfl An  =  liH>.G9T. 

The  final  value,  representing  thirty  experiments,  was  Au  =  196.697, 
H  being  taken  as  unity,  with  Stas'  values  for  Ag,  CI,  E,  and  Itr. 
(Berichte,  xx,  205.) 

The  same  constant  was  also  measured  by  Thorpe  and  Laurie,  wlio 
likewise  made  use  of  the  double  salt  K  An  Br,.  Three  ratios  were 
taken :  First,  the  ^alt  was  decomposed  by  heat,  aud  the  residual  Au,  and 
K  Br,  were  both  weighed.  Secondly,  the  K  Br  from  the  foi-mer  series 
was  titrated  with  silver  solution,  giving  the  ratio  Au  :  Ag.  Thirdly, 
the  Ag  Br  found  in  the  last  reaction  was  also  weighed,  giving  the  ntio 
Au  :  Ag  Br.   TakiugH  =  1  and  Stas' figures  for  Ag,  K,  and  Br,  we  have: 

From  An  :  K  Rr,  eight  cx]>crinieiits _ An  =  I9G.tiTG. 

From  All  :Ab,  nine  oiperiiuerl* Au=13a«t7. 

FroDiAn:  AgBr,  eifiht  exiHTimoiiiB An  =  lS«i.Ma. 

Me»nof  all Au  =  IWl.Si!!. 

(Jouni.  Chem.  Soc,  June,  1887.) 
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Over  these  two  sets  of  determinations,  wliich  difier  in  tnesD  by  nearly 
0.3,  some  controversy  has  ariBen.  For  details,  see  Tborpe  and  Laurie 
(Berichte,  xx,3036,  and  Joum.  Cliem.  Soc.,  December,  1887),  and  KrllsB, 
(Bericbte,  xx,  2365,  aud  xxi,  128).  Meanwhile  Mallet  has  published  a 
preliminary  note,  without  particulars,  coDcerning  a  determination  whicii 
he  has  made.  He  gets  a  direct  ratio  between  gold  and  hydrogen,  giv* 
in;;  for  gold  a  value  somewhat  higher  than  that  obtained  by  Thorpe  and 
LHiirie.     (Gbeui.  Kews,  No,  1452.) 

The  determination  of  molecular  weights. — Early  in  1888  Victor  Meyer 
called  attention  to  Baoult's  motliod  lor  ascertaining  molecular  weights, 
pronouncing  it  to  be  the  most  important  advance  in  that  field  of  work 
since  the  announcement  of  Dnlong  and  Petit's  law.  The  method,  in 
principle,  is  as  follows :  When  any  substance  is  dissolved,  the  freezing 
point  of  the  solvent  is  lowered ;  aud  that  depression  of  freezing  i>oit)t  is 
directly  related  to  the  molecular  weight  of  the  body  in  solution.  If  we 
divide  the  observed  depression  of  freezing  poiut  for  each  substance  ex- 
amined by  the  weight  of  the  substance  dissolve)  in  100  grammes  of 
water,  we  get  a  coefficient  of  depression  which  gives,  when  multiplied 
by  the  molecular  weight,  a  constant  quantity.  The  latter  constant  is 
independent  of  concentration,  and  has  approximately  uniform  value  for 
all  similiirty  constituted  bodies  in  any  given  solvent.  It  is  called  the 
moleailar  depresnon ;  and  differs  for  different  solvents;  but  in  glacial 
acetic  acid  it  seems  to  have  one  value  for  all  substances.  Water,  acetic 
acid,  and  benzene  seem  to  be  the  only  solvents  of  general  applicability. 
If  now  it  is  desiretl  to  know  the  molecular  weight  of  a  soluble  body  to 
which  vapor-density  methods  :ire  iuajtplicable,  we  have  only  to  deter- 
mine its  coefficient  of  depression  and  compute  from  that  the  sought  for 
value.  The  method,  as  a  physical  process,  is  not  sharply  ll<M^n^ate;  bat 
it  is  <:lose  enough  to  decide  between  the  lowest  empirical  fonnula  assign- 
able to  a  substance  and  the  various  multiples  thereof.  Although  the 
original  investigation  was  published  by  Raoult  in  1883,  it  attracted 
little  attention  until  Meyer's  paper  appeared;  bat  since  theu  it  has 
been  widely  noted,  and  the  method  extensively  applied.  (See  Meyer, 
Berichte,  xsi,  5^,  and  Auwers,  tbid.,  xxi,  701.)  Auwersalso  describes 
a  convenient  form  of  ap|>aratus,  aod  so  too  does  Beckmann.  (Zeit, 
Pbys.  Cheni.,  ii,  638.) 

In  illurilration  of  the  useofKaoult's  method,  the  following  researches 
out  of  many  may  be  cited : 

Bani^iiy,  working  with  an  acetic  acid  solution,  finds  the  molecular 
weight  of  li<|utd  nitric  iwroKide  to  be  91^,  at  a  tem|»erature  of  alx>ut 
16'^.  Hence  its  formula  is  NtOt.  and  it  seems,  lurthermure.  to  undergo 
no  djMifwiailon  n|ion  dilution.     (Joum.  Chem.  .Hoc.,  Liii.  tJJ].) 

Bmwn  aud  Mon  jm,  ii~ing  H4|ne<>riH  sotiitiouM,  get  dejirevsion  valiieK  for 
dt\tnij*.  (■;i!ii'  -ii^ar,  tintiUrr*-,  lactose,  and  arubinose  i-mrengfonding  to 
tbrir  aiifyU-'l  mxiwiilar  uei^^hts.  For  rdltiuiinv  the  oiiiiplfist  *fMii>iri- 
eal  T'lnini!.!,  T.JIi.'f'x  .  5EI;<J,  (nirrt:s]iondK  Ut  the  rfitults  ubtaiued  by 
UswMtll'H  wtlt'i-U    (Joum.  Cht^m,  Soc.,  LIll,  €10.) 
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meau,  Si  =28.332.  M«,ver-aud  Seubert'a  values  J'orOand  Br.  wereuaed 
m  calculatJog.     (Jouro.  Cbem.  Soc.,  June,  1887.) 

Thorium. — From  eight  aDalj-xes  of  tbe  tttilpbate,  Kritss  aud  Milsoti 
find  ill  mean  Tb  =  231.869,  when  0  =  15.96  and  S  =  31.98.  (Bericfate, 
XX,  1C«5.) 

Osmium. — The  atomic  weight  of  osininni  has  ba<l  i>eciiliar  interest 
from  the  fact  that  the  vahie  ordinarily  aasigued  to  it  wHtt  out  of  har- 
luouj-  with  the  periodic  law.  Tbe  constant  has  beeu  re-determibed  by 
Seabert,  who  analyzed  after  usual  methods  the  osmichlorides  of  am- 
mooinm  and  potassium.  His  results  may  be  computed  iu  tbe  form  of 
eight  ratios,  which  give  values  forOs  varying  from  189.72  to  193.00.  The 
mean  of  all  is  Os  =  191.12 ;  which  Seubert  regards  as  still  slightly  too 
high.  Meyer  and  Seubert's  Jigures  for  Ag,  K,  N,  and  01  were  used  in 
the  calculations,  with  H  =1.    (Berichte,  xxi,  1839.) 

Platinum. — Dittmar  and  McArlhur,  from  experiments  of  a  complex 
kind  npon  (he  chloroplatinates  of  potassium,  ammonium,  and  rubid- 
ium, conclude  that  Seubert's  determination,  Pt=  194.8,  is  too  low, 
and  that  195.5  is  more  nearly  the  coirect  value.  (Trans.  Boy.  Soc. 
Edinburgh,  xxxiii,  561.) 

Seubert  replies  to  the  foregoing  paper,  and  maintains  his  own  figures. 
He  also  calls  nttontiou  to  the  fact  that  bis  results  had  been  fully  con- 
firmed by  Halbcrstadt.     (Berichte,  xxi,  2519.) 

Ruthenium. — Redetermined  by  Joly,  who  gives  Ru  =  101.5,  without 
particulars.     (Oompt.  liend.,  cvrt,  997.) 

Gold. — Krtiss  determines  the  atomic  weight  of  gold  by  means  of  five 
ratios,  representing  the  neutral  chloride,  Au  Clg,  and  tbe  salt  K  An  Br4. 
The  chloride  was  reduced  by  sulphurous  acid,  tlie  gold  was  weighed  as 
metal,  and  the  chloride  as  silver  chloride.  Eight  such  experiments  gave 
in  mean  Au  =  196,632,    Tbe  double  bromide  gave  tbe  following  ratios: 

K  All  Br,:  An,  uiuo  Fi]>eriDieiils Ai]  =  19«.T41. 

4At{Br;  Au,  five  eiperimriitB   Aii  =  l96.743. 

Br^:  Ao,  four  experiments Au^^lWl.eiSt. 

K  Br:  Au,  fonr  experiments An^l!H),697. 

The  final  value,  representing  thirty  experiments,  was  Au  =  196.697, 
H  being  taken  as  unity,  with  Stas'  values  for  Ag,  01,  K,  and  Br. 
(B2richte,  XX,  205.) 

The  same  constant  was  also  measured  by  Thorpe  and  Laurie,  who 
likewise  made  use  of  tbe  double  salt  K  Au  Br,.  Three  ratios  were 
taken :  First,  tbe  ^alt  was  decomposed  by  heat,  and  (he  residual  Au,  and 
K  Br,  were  both  weighed.  Secondly,  tbe  K  Br  from  Ihc  (iirmer  series 
was  titrati-d  with  silver  solution,  giving  the  ratio  Au  :  Ag.  Thirdly, 
the  Ag  Br  found  in  the  last  reaction  was  also  weighed,  giving  the  ratio 
Au  :  AgBr.    Taking  H  =land  Stas' figures  for  Ag,K,  and  Br,  we  have; 

From  Ah  :  K  Br,  eight  experiments An  ;=  196.876. 

From  An  ;  A.g,  nioe  eiperiinente Au  =  IM.SIT. 

From  Au:  Ag  Br,  eifibt  expcrinirnts Aii  =  llHi.Ma. 

Meau  of  »ll Au  =  190.1^. 

(Journ.  Chem.  Soc.,  June,  1887.)  i       ,  C.OOgIc 
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Over  these  two  sets  of  detemiiiiations,  winch  (lifter  in  meao  by  nearly 
0.2,  some  controversy  has  arisen.  For  details,  see  Thorpe  and  Laurie 
(Berichte,  sx,3036,  and  Jonrn.  Chem.  Soc.,  December,  1887),  aod  ErUss, 
(Berichte,  xx,  2305,  and  xxi,  128).  Meanwhile  Mallet  has  published  a 
preliminary  note,  without  particnlars,  concernin;;  adeterniiriatioD  which 
he  has  made.  He  gets  a  direct  ratio  between  gold  and  hydrogen,  giv- 
ing for  gold  a  value  somewhat  higher  than  that  obtaioed  by  Thorpe  and 
Laurie.    {Ohem.  News,  No.  1452.) 

The  determination  of  moleeular  weighln. — Early  in  1888  Victor  Meyer 
exiled  attention  to  Raoult's  method  for  ascertaining  molecular  weights, 
]>rououucing  it  to  be  the  most  important  advauce  in  that  field  of  work 
since  the  annonucemeut  of  Dalong  and  Petit's  law.  The  method,  in 
princijile,  is  as  follows:  When  any  substance  is  dissolveil,  the  freezing 
point  of  the  solvent  is  lowered ;  and  that  depression  of  freezing  point  is 
directly  related  to  the  molecular  weight  of  the  body  in  solution.  If  we 
divide  the  observed  depression  of  freezing  point  for  each  substance  ex- 
amined by  the  weight  of  the  substance  dissolved  in  100  grammes  of 
water,  we  get  a  coefiBcient  of  depression  which  gives,  when  multiplied 
by  the  molecular  weight,  a  constant  quantity.  The  latter  constant  is 
independent  of  concentration,  and  has  approximately  uniform  value  for 
all  similtirly  constituted  bodies  in  any  given  solvent.  It  is  called  the 
molecular  depresnioti ;  and  differs  for  different  solvents;  but  in  glacial 
acetic  acid  it  seems  to  have  one  value  for  all  substances.  Water,  acetic 
ncid,  and  benzene  seem  to  be  the  only  solvents  of  general  applicability. 
If  now  it  is  desired  to  know  the  molecular  weight  of  a  soluble  body  to 
which  vaiwr-density  methods  Jire  inapplicable,  we  have  only  to  deter- 
mine its  coefficient  of  depression  and  compute  from  that  the  sought  for 
value.  The  method,  as  a  physical  process,  is  not  sharply  accurate;  but 
it  is  close  euough  to  decide  between  the  lowest  empirical  formula  assign- 
able to  a  substance  and  the  various  multiples  thereof.  Although  the 
original  investigation  was  published  by  Baoult  in  1883,  it  attracted 
little  attention  until  Meyer's  paper  appeared;  but  since  then  it  has 
been  widely  noted,  and  the  methoil  extensively  applied.  (See  Meyer, 
Berichte,  xxi,  536,  and  Auwers,  ibid.,  xxi,  701.)  Auwers  also  describes 
a  convenient  form  of  apparatus,  and  so  too  does  Beckmann.  (Zuit. 
I'hys.  Chem.,  n,  638.) 

In  illustration  of  the  use  of  Kaoult's  methoti,  the  following  researches 
out  of  many  may  be  cited : 

Ramsay,  working  with  an  acetic  acid  solution,  limltt  the  molecular 
weight  of  liquid  nitric  peroxide  to  be  02,  at  a  temperature  of  about 
16°.  Hence  its  formula  isNjO,,  and  it  seems,  furthermore,  to  undergo 
no  dissociation  upon  dilution.    (Journ.  Chem.  Soc.,  liii,  621.) 

Brown  and  Morris,  using  aquetius  solutions,  get  depression  values  for 
dextrose,  cane  sugar,  maltose,  lactose,  and  arubinose  corresponding  to 
their  accepted  molecular  weights.  ForraQiuose  the  simplest  emitiri- 
tal  formula,  CieHuOis .  5HiO,  eonvsiionda  to  the  results  obtained  by 
Raoult's  method,     (Journ.  Chem.  Soc.,  Llll,  610.) 
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Paterao  aod  Kasini  with  aqueous  solutions  find  that  citraconic,  mes- 
aconlc,  and  itacouic  acids  bave  the  same  coefBcieDts  of  depressiOD,  and 
are  therefore  strictly  isomeric.  A  like  statement  Lolds  of  inalie  and 
famaric  acids.    {Berichte,  XXI,  3156.) 

Louise  and  Rous,  iu  order  to  determine  the  constitution  of  alnminnm 
compounds,  Investigated  alnminoui  ethyl,  propyl,  and  tsoamyl  by 
Raotilt's  method,  nitfa  ethylene  bromide  as  the  solvent.  The  results 
agree  with  the  formuhe  AljX«,  in  wbivh  X  stands  for  the  alcohol  radicle. 
Compare  the  diverse  results  obtaiiiedby  other  chemista  with  the  vapor- 
density  method.     (Oompt.  Rend.,  cvii,  600.) 

The  depression  proluced  in  the  freezing  point  of  benzene  by  various 
phenolic  snbstancea  was  studied  by  Pateruo.  Phenol  behaves  abnor- 
mally, but  etbylpheuol,  acetylpheuol,  two  nilrophenols,  tribrompbenol, 
picric  acid,  paracresol,  methyl  salicylate,  thymol,  nitro-thymol,  nitro- 
sothymol,  naphthol,  and  benzylphenol  all  gave  normal  reanlts,  both  in 
benzene  and  in  acetic  acid.     (Berichte,  xxi,  3178.) 

Density  of  gases  and  vapors. — In  discusfiiug  the  atomic  weight  of  oxy- 
gen attention  was  called  to  Lord  Rayleigh's  observation  that  the  volume 
of  a  glass  globe  when  full  differs  from  the  volume  of  the  same  globe 
when  empty.  This  observation  ulfects  all  of  Regnault's  determinations 
of  the  weight  of  gases,  and  the  results  of  the  latter  bave  been  cor- 
rected by  Crafts,  who  had  access  to  Regnautt's  original  apparataa,  ex- 
cepting the  glass  globe  actually  used,  which  had  tieen  destroyed.  An- 
other globe  of  the  same  lot,  however,  was  available,  and  presumably 
identical  tor  all  practical  purposes  with  it.  The  following  are  the  spe- 
cific gravities  as  given  by  Kegnault  and  as  corrected  by  Crafts,  air  being 
taken  as  unity. 

BeKDBoh.       Cisfli. 

N 97137        .97138 

H 069-i7        .06949 

O 1.10564      1.  nBea 

COi 1.52910      1.5iW97 

The  actual  correction  was  3  milligrammes  a4lded  to  the  weight  of 
each  gas  as  given  by  Reguault  at  7C0  millimeters  pressure.  (Compt. 
Rend.,  CVI,  1602.) 

J.  Meiisching  and  Victor  Meyer  flud  that  at  high  temppratures  the 
vapors  of  phosphorus  and  arsenic  are  not  in  agreement  with  the  sup- 
posed molecules  P^  and  AB4,  but  that  at  a  white  beat  they  approximate 
to  P^  and  Asj.  For  antimony  the  molecule  Sb<  does  not  exist,  the 
probable  molecule  being  either  aiij  or  Sb,.    (Berichte,  xx,  1833.) 

Biltz,  redetermining  the  vapor  density  of  sulphur,  under  various  con- 
ditions, obtains  values  ranging  from  7.1>37  down  to  4.734.  He  concludes, 
hence,  that  th<-  commonly  acc«j)ted  view  that  free  sulphur  in  vapor  is 
8^  is  not  correct,  and  that  the  true  formula  is  S;.  (Berichte,  xxi,  12013.) 
With  reference  to  the  chlorides  of  imn,  chromium,  indium,  gallium, 
and  alnminnm,  various  deierminatious  have  been  made,  with  varying 
results.    First,  us  to  aluminum,  whose  chloride  bus  hitherto  been  writ- 
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ten,  on  the  stiength  of  Deville  and  Troost's  researchos,  AIj  CU,  which 
correspoDdii  to  a  densit>»f  1)-20.  According  to  Nil»ou  and  Pettersou 
the  density  at  440°  is  7.789,  at  i5S<^  it  is  4.S()2,  and  al>ove  tbat  tempiT- 
attire,  from  1117^  to  126(|0,  it  is  fairly  wimtant  at  from  4.217  to  4.277. 
The  valoe  4.600  corresponds  to  the  molecule  Alt'lj,  which'ls  retgiiired 
by  tlie  trivalency  of  alumitiam,  as  indicated  hy  the  fBriudic  law. 
(Zeitsch.  Phyaikal.  Chem.,  i,  45U.) 

On  the  other  hand,  Friedel  and  Crafts,  at  tem)>eratures  ranging  fmm 
2180  to  433<^,  find  a  vapor  density  of  9.24,  agreeing  with  Deville  and 
TrooBt's  determination.  Tbey  get  no  evidence  of  dissoiHatiou  into  any 
simpler  molecnles.    (CompL  Bend.,  cvi,  1764.) 

t'onformable  with  these  data  Lon'ise  and  Houx,  working  with  alu- 
minnm  methyl  and  alutuinnm  ethyl,  get  vulaes  correspoudiug  to  the 
general  molecules  Alt  Re  For  the  same  »>mi)onnds  Bucktou  and  Od- 
liiig  long  ago  fonnd  densities  according  with  Al  K>  Itoth  eompuun'b, 
according  to  Louise  and  Roax,  decompose  at  high  temperatures,  yield- 
ing aluminum,  hydrogen,  and  hydrocarbons.  (Compare  al^n  the  data 
obtained  by  the  same  authors  by  Raoull's  method,  as  cited  in  the  pre- 
ceding article.    (Compt.  Bend.,  CVI,  73  and  COL'.) 

Altogether  the  evidence  seems  to  prove  the  existence  of  AVAtt  mole- 
cnles, which  split  np  at  high  temperatures  into  two  of  Al  It:. 

Ferric  chloride,  if  FejCle,  requires  a  vapor  density  of  H.-.  If  FeOls, 
its  value  should  be  5.6.  Griinewald  and  V.  Meyer  ubtaiu  the  following 
values :  At  4480,  io.487  ;  at  518o,  9.569 ;  at  COtJo,  8.383 ;  at  about  75(to, 
5.389  to  5.528,  with  evidence  of  dissociation ;  at  about  105(lo,  4.915  to 
5.367,  aud  similar  figures  al  higher  temperatures.  At  418°  it  vaporizes 
completely  undecumposed,  and  even  then  its  vajwr  density  is  too  low  for 
Fe,Cis.  That  compound,  therefore,  they  believe  does  not  esLst;  and 
regard  the  lower  symbol,  FeClj,  to  be  the  true  one.  At  the  higher  tem- 
peratures it  splits  «p  to  some  extent  into  FeGlj  and  free  chlorine.  (Be- 
richte,  XXI,  687.)  t 

To  this  investigation,  as  to  MIson  and  Petterson's  on  aluminum  chlo- 
ride, Friedel  and  Crafts  reply.  They  determine  the  vaiKir  density  of 
ferric  chloride  in  presence  of  free  chlorine,  in  order  to  prevent  any  de- 
composition, and  find  a  figure  agreeing  with  Fe^iCli:-  Their  data  are 
for  temperatures  from  321°  to  M'Z°.  (Compt.  Rend.,  evil,  302.  Com- 
pare Biltz,  Berlchte,  xxi,  2766.) 

Ferrous  chloride,  redetermined  by  Xilson  and  L'etterson,  at  tem- 
peratures varying  from  1300°  to  1500°,  has  a  density  of  4.292  to  3.340. 
Theory  for  FeClj,  4.375.  Earlier  work  by  V.  Meyer  seems  to  indicate  a 
more  complex  molecule  at  lower  temperatures.  (Journ.  Cliein.  ijoc., 
Llll,  827.} 

Kilsou  and  Petterson  also  have  determined  thi'  vapor  deur>ity  of 
cliromie  and  chromous  chlorides.  For  the  former,  at  t2lHP  In  l.tOd'^,  it, 
agrees  closely  with  the  moleente  CrCli,  At  lll6;"t'^  a  higher  viiJiii'  hus 
foaud,  but  not  at  all  approximating  to  CraC'U.     The  latter  probably  cau 
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not  exist  in  the  gaseous  state.  For  ctirouiou§  chloride  tbe  data  give  a 
density  considerably  too  Ligh  for  CrCI:}  bat  the  com[>ound  vaporizes 
with  difficulty,  and  tlie  density  diminishes  with  rise  of  temperature. 
CrOlj  is  prqi)ably  the  true  formula.     (Journ.  Cliem.  Soc,  Liii,  828.) 

Oalliuvi. — According  to  NilsoQ  and  Pettersou  the  trichloride  of  this 
metal  has  a  vapor  density  whieb  at  350°  is  8.846,  at  600°  itt  6.144,  and 
at  1,000-1,1000  is  5.185.  GajClg  requires  12.16.  GaCIj  requires  6.08. 
The  latter  value  is  probably  correct.  They  also  describe  a  dichloride 
whose  vapor  density  agrees  with  the  symbol  UaOlj.  (Journ.  Ohem. 
Soc,  LIU,  822.) 

In  tliis  case  also  Nilson  and  Petterson  are  partly  controverted  by 
Friedel  and  Crafts,  who  find  tbe  tri-chloride  of  gallinm,  as  measured  at 
273°,  to  be  GaiCle.  Above  this  temperature  it  begins  to  dissociate,  per- 
haps into  3  GaCla.     (Compt.  Rend.,  cvii,  306.) 

For  indium,  Nilson  and  Petterson  re-examined  tbe  trichloride,  and 
also  describe  two  new  compounds,  a  mono-  and  dicbloride,  respectively. 
The  vapor  densities  of  the  threccompounds  indicate  molecules  of  InCIs, 
luCI:,  and  InCI.  (Journ.  Chem.  8oc.,  liii,  816.)  The  density  of  the 
trichloride  is  also  given  by  Biltz,  who  finds  it  concordant  with  InClf 
(Berichte,  XXI,  2766.)  All  of  the  foregoing  data  relative  to  the  iron- 
aluminum  group  are  well  summarized  by  Sydney  Young,  who  gives 
them  in  tabular  form  in  Kature  for  December  27, 1888.  His  note  is 
discussed  by  Brauner  in  the  same  jourual  for  January  31,1889. 

Tbe  vapor  density  of  tellurium  tetrachloride  has  been  studied  by 
Michaelis.  It  boils  at  380°,  nod  up  to  448°  it  distills  andecomposed. 
Even  at  530  it  is  scarcely  dissociated  at  all,  and  its  density  indicates  » 
molecule  of  TeCl,.  Hence  tellurium  is  at  least  quadrivalent.  (Bericbte, 
XX,  1780.) 

Refrigerating  mixtures. — The  freezing  mixtures  containing  solidified 
carbon  dioxide  have  been  carefully  studied  by  OaillctetandColardeau, 
who  give  the  following  deteimiuatious  of  temperature  : 

"C. 

Solid  cftrbon  ilioxide -  60 

Solid  csrliou  dioxide  iu  vacuo —  76 

Solid  carbon  dioxide  ID  utber —  77 

Same  mixlriiro  iu  vacuo - 103 

The  following  alt  represent  ordinary  pressures: 

Solid  carbon  dioxide  Id  metliyl  chloride  ...... ..   ~8'i 

Solid  carbon  dioxide  in  siilphtir  dioxide —Si 

Solid  carbon  dioxide  iu  anifl  acetate —78 

Solid  carbou  dioxide  in  phosphorna  trichloride —76 

Solid  carbon  dioxide  iu  abaolute  alcohol —72 

Solid  carbou  dioxide  in  ethylene  chloride -60 

In  the  three  comiwnnds  last  named  the  carbon  dioxide  was  manifestly 
less  soluble  than  in  tbe  others.  Hence  a  smaller  n-dootion  of  tempera- 
ture as  compared  with  that  ul'  the  original  solid.  (Oompt.  Iteitd.,  cvui, 
1631.) 
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Bgdratei  o/gaset, — Villitrd  ftods  that  wheD  certaio  gases  mixed  with 
aqiieons  vapor  nre  condeused  id  Oailletet's  appiiratas,  cryBtalline  liy- 
ilrates  are  produced,  wbich  decoinpoao  spoutaneoDsly  at  tbe  following 
temperatures  1  Of  CHj,  at  21o5;  of  0,Hg,  at  12°;  of  CtH*  at  18. o5; 
of  CjHi,  at  14°;  of  HjO,  at  12<'.  Nitrogen,  bydrogen,  carbonic  oxide, 
nitric  oxide,  cyanogen,  ammonia,  propyleue,  bntyleiie,  and  allylene  gave 
no  crystals  under  similar  conditions.     (Compt.  Bend.,  ovt,  1602.) 

The  formation  of  alloys. — Tbe  claim  made  by  Spring  tbat  Wood's  alloy 
could  be  formed  from  Jta  component  metaU  by  means  of  pressare  has 
1e<l  Hallock  to  investigate  tbe  subject  from  another  point  of  view.  One 
part  cadmium,  one  pnrt  tin,  two  parts  lead,  and  fonr  parts  bismutb,  in 
fine  filings,  were  mixed  in  a  glass  tube  of  aboat'five  millimeters  interior 
diameter,  closed  at  one  end.  Tbe  mixture  was  packed  in  tbe  tube  by 
gentle  pressure  witb  an  iron  wire,  and  tbe  whole  was  then  suspended 
in  a  water  batb  and  exposed  to  a  temperatare  of  98°  to  100°.  Witbin 
two  days  the  entire  mass  was  fluid,  tbe  alloy  having  formed  at  a  tem- 
perature 130°  below  the  melting  point  of  its  most  fuiniblo  constituent. 

Thewell'kuowu  alloy  of  sodium  and  potassium,  which  is  liquid  above 
6°  O.,  can  be  produced  witb  great  ease  at  ordinary  atmospheric  tem- 
peratures. When  freshly  cut  surfaces  of  tbe  two  metals  aregently  pressed 
together,  nqnefactioii  begins  at  the  points  of  contact,  almost  instantly, 
and  sprewie  rapidly  to  completion.  In  short,  it  seems  |irobable  tbat  all 
alloys  may  be  made  from  their  components  at  temperatures  little,  if 
any,  in  excess  of  their  own  melting  uointa.  (Zeitscbr.  Physikal.  Uhem., 
II,  379.) 

The  same  alloy  of  sodium  and  potassium  has  also  been  investigated 
thermO'ChetDically  by  Joannis,  who  prepared  it  by  tbe  usual  method  of 
melting  the  two  uiet^ts  together  under  petroleum.  The  calorimetric 
data  given  by  tbe  action  of  water  upon  this  alloy,  le<l  Joannis  to  con- 
clude that  tht  only  true  compound  among  the  sofUuin-potassium  alloys 
is  represented  by  tbe  formula  NaKi.  'Ann.  de  Cbim.  Fhys.  (6),  xii, 
358.) 

The  dehydration  of  metallic  hydroxides  by  heat. — By  experiments  on 
the  temperature  and  rate  of  dehydration  of  hydrates  corresponding  to 
sixteen  metals,  Oaraelley  and  Walker  conclude  that  Henry's  views  con- 
cerning the  polymerization  of  metallic  oxides  are  mainly  true.  They 
find  that  when  a  precipitated  hydrate  is  heated,  it  gradually  loses  water 
with  the  successive  formation  of  a  large  number  of  definite  hydrates, 
each  of  which  is  further  decomposed  on  a  small  rise  in  temperature,  witb 
the  formation  of  a  compound  containing  a  smaller  proportion  of  water. 
As  tbe  elimination  of  water  proceeds,  the  residual  molecule  becomes 
larger  and  more  complex,  until  at  last  a  highly  complex  molecule  of 
anhydrous  oxide  is  left,  of  wbich  tbe  formula  is  some  multiple  of  tbat 
generally  received.  For  the  oxides  of  silicon,  titanium,  and  tin  the  coef- 
ficient of  polymerization  must  be  at  least  ten,  while  oxide  of  zirconium 
must  be  at  leant  Zr^Ou,  and  antimonious  oxide  at  least  SbtnO^g.  The 
!1.  Mis.  14:,> :i8 
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most  iufasJMe  oxides  are  probably  those  iu  wLich  tbe  highest  polymeri' 
zatiou  is  n-acbed. 

The  autbors  also  cooaect  the  phenomena  of  Oehj'dratiou  with  the 
periodic  curve,  atid  reach  the  followiug  coDclusious : 

(A.)  As  regards  osides  belonging  to  the  same  gronp.  In  the  coseof 
odd  members  tbeteniiieratnreof  complete  debydrstiODdimiiiishesaa  the 
atomic  weight  of  the  positive  element  increases.  Fotevea  members  the 
reverse  is  true. 

(B.)  As  regards  oxides  belonging  to  the  same  period,  as  from  Li  to 
F,  or  from  K  to  Br.  Here  the  temperature  of  complete  dehydration 
seems  to  diminish  from  thebegiuuingloabout  the  middle  of  the  period, 
and  then  to  increase  as  we  approach  its  end.  To  this  rule  there  lire 
only  three  apparent  exceptions,  and  to  the  former  rules  there  arc  none. 
(Jonro.Cbem.  Soc,  liii,  Sit.) 

The  interaction  of  zinc  and  aulpkaric  acid, — The  ordinary  reaction  be- 
tween commercial  zinc  and  dilute  sulphuric  acid  is  familiar  to  everyone, 
and  it  is  also  well  known  that  the  hydrogen  evolved  is  sometimes  con- 
taminated with  sulphur  dioxide  and  sulphuretted  hydrogen.  Taken  al- 
together there-actions  are  somewhat  complicated,  varyiug  with  different 
qualities  of  zinc  and  different  coucentralions  of  acid.  Au  interesting 
qualitative  study  of  the  problem  has  been  ma<1e  by  Muir  and  Adie,  who 
used  six  different  forms  of  zinc,  ranging  from  the  commercini  granu- 
lated metal,  through  re-distilled  zinc,  to  platinized  zinc  foil  and  zinc 
especially  purified.  The  acid  varied  from  HiSO,  to  HiSO,,  106h,O  ap- 
proximately. 

In  all  the  re-actions  hydrogen  was  evolved  ,and  zincsulphate  with  some- 
times free  sidphur  was  the  only  solid  product.  Sulphur  was  liberated 
only  at  relatively  high  temi)eratures,  and  by  acids  not  less  concentrated 
than  H]SO„  2H.tO,  and  its  separation  is  always  accompanied  by  evolu- 
tion of  sn[[>hur  dioxide  and  sulphuretted  hydrogen;  although  the  quan- 
tity of  tbo  latter  was  sometimes  extremely  small.  When  the  specially 
purified  zinc  was  used,  hardly  any  sulphnr  was  set  free,  but  with  plat- 
inized foil  it  appeared  in  large  quantities ;  its  formation  being  possibly 
due  to  the  mutual  action  of  sulphuretted  hydrogen  and  hot  snlphuric 
acid. 

The  purer  the  zinc  the  smaller  become  the  quantities  of  sulphur  di- 
oxide and  sulphuretted  hydrogen  evolved  at  ordinary  temperatares,  and 
when  the  acid  is  so  dilute  as  BjSOi,  ISH^O,  hydrogen  is  almost  the  sole 
gaseous  product.  The  proportions  of  the  other  two  gases  vary  with 
purity  of  the  zinc,  concentration  of  acid,  and  temperature.  With  plat- 
inized foil  and  concentrated  acids,  sulphur  dioxide  is  generated  at 
a  lower  temperature  than  sulphuretted  hydrogen,  but  the  latter  la  pro- 
duced the  more  freely  of  Hie  two  when  the  acid  is  dilute.  With  com- 
mercial zinc  and  U2SO4,  'JD^O,  little  sulphur  dioxide  or  sulphuretted 
hydrogen  appears  at  UHP;  at  lti5°  iKith  gases  arc  produced  freely;  at 
180°  torrents  of  the  latter  gas  nearly  free  from  the  former  are  evolved. 
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With  tbe  speoiaDy  purified  zinc  and  the  same  conceotratJOD  of  acid  both 
gases  are  giveo  off  in  quantity  at  165°.  Tbe  dependenceof  tbeprodnc- 
tion  of  these  gasea  npon  t«mp6ratnre  and,  concentration  seems  to  indi- 
cate that  they  are  not  altogether  generated  by  any  reducing  action  of 
nascent  hydrogen  upon  snipharic  acid.  The  authors  regard  the  inter- 
action in  tbe  case  of  pare  zinc  and  acid  »a  chiefly  chemical,  and  ascribe 
tbe  products  evolved  by  less  pure  zincs  to  secondary  electrolytic 
changes.  Doubtless  tbe  actual  re-actions  are  more  complex  than  can 
be  shown  by  any  system  of  equations  at  present.  (Joiiro.  Chem.  Soc., 
LIU,  47.) 

Abiorption  spectra  of  the  rare  eartka. — Krtiss  and  Nilson,  stndylng 
the  rare  earths  from  thorite,  wolilerite,  cerite,  fergusonite,  euxenite,  etc, 
have  discovered  various  anomalies  iu  their  absorption  spectra  which 
tbey  ascribe  to  a  greater  elementary  complexity  than  has  commonly 
been  recognized.  In  place  of  the  so-called  erbium,  liolmium,  tliulinm, 
didymium,  and  samarium,  tbey  assume  theexistence  of  more  than  twenty 
elements,  each  of  the  above-named  substances  giving  spectra  which 
vary  for  each  substance  with  differences  of  origin.  For  example,  in  the 
earths  from  thorite,  all  the  lines  ascribable  to  liolmium  were  seen,  but 
all  faintly  except  one.  Thatone,  which  was  strong,  is  onlinarily  oneof 
the  faintest.  The  lines  which  are  commonly  strongest  were  barely  vis- 
ible. Of  earths  from  fergnsonite  a  series  of  fractionations  was  made, 
and  in  these  similarly  curious  anomalies  were  noted.  In  certain  por- 
tions some  lines  belongingtoa  given  element  wonid  appear,  and  others 
would  be  wanting,  and  thus  the  supposed  element  was  shown  to  be  pre 
Bumably  a  mixture.  For  details,  with  wave  lengths  of  the  lines,  the 
original  paper  mast  be  consulted.  (Rericbte,  xx,  2134.) 
'  To  the  foregoing  conclusions  of  Kriiss  and  Xilson,  Bailey  objects. 
As  regards  the  relative  intensity  of  absorption  lines,  be  boMs  that  the 
several  s[>ectra  in  a  mixture  of  earths  modify  each  other,  the  propor- 
tioned quantity  of  each  earth  affecting  tbe  problem  decidedly.  A  strong 
absorption  band  may  bide  a  weaker  one,  and  furthermore,  differences 
of  dilation  with  respect  to  any  given  oxide  will  influence  Its  spectrum. 
Variations  may  also  lie  due  to  tbe  presence  of  reagents;  asforinstance, 
as  nitrate  solutions  were  studied,  an  excess  of  nitric  acid.  (Beriobte, 
XX,  2769.) 

To  Bailey's  objections,  Kriiss  auil  N^ilson  publish  a  rejoinder,  in  which, 
with  other  evidence,  they  state  that  theirsotutionscoutained  only  neu- 
tral nitrates  of  tbe  earths.  (Berichte,  xx,  30G7.)  Later,  Bailey  replies, 
leaving  tbe  question  still  in  doubt.  (Berichte,  xx,  332o.)  The  discas- 
sion  is  continued  in  Berichte,  xxt,  pp.  585,  1521,  and  2019,  and  fur- 
thar  spectral  investigations  by  Kiesewetter  and  Kriiss  appear  in  the 
same  volume,  p.  2310.  In  the  latter  paper  the  earths  from  keilhauit« 
and  gadolioite  are  studied  with  results  analogous  to  those  given  in  tbe 
first  of  the  above-cited  publications. 

Elements  and  meta-elements. — In  his  address  as  president  of  the  Cbemi- 
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Ciil  Society,  in  Mnrcfa.l^^^OrookesdJBCUSsesat  some  length  the  netore 
of  tbo  ciiemicnl  elements,  and  couBidera  the  nature  of  the  many  doubt- 
ful bodies  cuntuiueil  in  tbo  so-called  rare  earths.  Recogiiiaintf  the 
differeDces  between  tbo  modifications  of  supposed  elements  developed 
b;  fractional  precipitation  many  times  repeated,  he  docs  not  regard 
thorn  as  equal  in  raiik  to  the  broader  difiiirences  which  distinguish  well- 
cbaraoterized  elementary  bodie:^,  and  propoeea  Ibe  term  *'  meta-ele- 
menta^as  one  well  adapted  to  indicate  their  pecaliar  nature.  In  gen- 
eral, be  proposes  to  substttate  for  the  word  "  element,"  as  commonly 
used,  the  expression  "elementary  group,"  the  meta-elemeuts  beiug  the 
cloiiely  similar  components.  In  the  original  evolution  of  the  elements 
from"protyle'' he  conceives  that  there  was  a  massing  tendency  of  the 
primeval  atoms  about  certain  nodal  points  in  space.  A  cluster  of  par- 
ticles, so  formed,  is  a  mass  of  that  element  whose  atomic  weight  it  rep- 
resents, while  the  outlying  particles  of  the  cluster,  varying  in  weight 
form  the  average,  and  varying  almost  imperceptibly  in  properties,  are 
meta elements.  He  further  discusses  the  main  problem  in  the  light  of 
the  i>erioiUc  law,  and  replaces  the  onlinary  tabular  expression  by  a 
lemiriscate  spiral,  along  which  the  atomic  weights  of  the  elements  are 
distributed. 

INORGANIC. 

The  waters  of  the  Yeltomtone  Park.— In  Bulletin  No.  47  of  the  U.  8. 
Geological  Survey  there  is  an  elaborate  investigation  by  G^Ktch  and 
Whitfield  upon  the  waters  of  the  Yellowstone  Park.  Forty-three  of 
these  waters,  mostly  representing  geysers  and  hot  springs,  were  thor- 
oughly aualyzed,  and  found  to  bo  of  remarkable  interest.  All  of  the 
geyser  watt-r^  are  highly  siUceoos;  all  contain  notable  quantities  of 
borates  ;  all  carry  weighable  amounts  of  arsenic  ami  of  lithia.  In  no 
case  was  iodine  detected,  and  bromine  was  found  but  rarely  in  very 
small  amounts.  The  main  constituents,  apart  from  ttie  substances  al- 
rea<ly  uameit,  were  the  usual  sulphates,  carbonates,  and  chlorides  of 
lime,  magnesia,  and  the  alkalies.  None  of  the  waters  are  markedly 
chalybeate.  As  reganls  concentration,  all  are  comparatively  weak, 
most  of  them  carrying  under  2  grammes  of  solid  contents  to  the  liter, 
and  not  one  reaching  4  grammes. 

One  of  the  springs,  the  Devil's  Ink  Pot,  is  probably  unique  among 
mineral  waters.  Itcontaiii83.3871  grammes  of  dissolved  matter  in  the 
kilogramme  of  water,  and  of  this  2.818.'>  grammes  are  ammonium  sul- 
phate. It  also  contains  fi-cc  sulphuric,  boric,  and  hydrochloric  acid, 
some  alum,  a  little  sulphuretted  hydrogen,  and  several  metallic  sul- 
phates. No  suggestion  is  offered  concerning  the  origin  of  this  water. 
The  bnlletin  contains  full  details  as  to  the  methods  of  analysis  em- 
ployed, and  will  be  found  valuable  by  other  analysts  on  the  score  of 
snggestiveness. 

The  chlorides  of  io/Hne. — i\ccordiug  to  ^tortenbeker  the  only  solid 
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clilormes  of  iodine  are  the  tricbloride,  aud  two  modifications,  a  and 
0  ol*  tbe  inoDOcliloride.  Tbe  a  compound  crysUiMizes  in  long,  red  nee- 
dles, melting  at  27°.2,  while  the  /3  modification  forma  brownish  red 
lamellse,  which  fuse  at  13°.9.  All  these  bod:eB  isan  exist  below  their 
points  of  fasion  in  liquid  inistures  coutatoiug  an  excess  of  either  ele- 
ment, and  varying  Id  composition  with  temperature.  In  the  gaseous 
state  only  the  molecule  ICt.  is  possible,  and  it  dissociates  slightly  at 
80°;  the  tricbloride  dissociates  completely  in  passing  from  solid  to  gas. 
(Rec.  Trav.  Cbira.,  vir,  152.) 

The  valency  of  boron. —  Loreoz,from  a  study  of  tbe  oxychlorides,  con- 
cludes that  boron  is  trivalent.  Neither  of  the  compounds  BOCl  nor 
BOCli  could  be  prepared ;  bat  a  substance  B|0„GI},  analogous  in  all 
respects  to  several  well-known  salts  of  trivalent  antimony,  was  obtaiued. 
(Am.  Chem.,  CCXLVli,  226.) 

Tbe  same  subject  is  also  discussed  by  Georgievicz  from  other  |M>iDts 
of  view  ;  but  with  tbe  same  final  conclusions.  He  points  out  as  evidence 
of  the  trivalency  of  boron  tbe  isomorphism  of  euclase  and  datolite,  aud 
also  describes  a  reaction  by  which  when  iodine  is  boiled  with  a  solntion 
of  borax,  sodium  iodate  is  formed.  (Journ.  Prakt.  Ohem.  (2),  xisviii, 
118.) 

Thb  preparation  of  boron. — The  following  method  is  proposeil  by  S. 
G.  Rawson ;  A  mixture  of  3^  parts  of  boron  trioxide  and  11  parts  of 
calcium  fluoride  is  treated  in  a  flask  with  strong  sulphuric  acid.  Un 
gently  warming,  a  steady  stream  of  boron  fluoride  is  evolved,  which  is 
then  passed  through  a  glass  tube  on  which  several  bulbs  have  been 
blown.  In  each  bulb  a  small  piuce  of  potassium  is  placed,  and  these 
are  heated  successively.  Decomposition  ensues  with  formation  of  po- 
tassium fluoride  and  liberation  of  boron.  Finally,  the  mass  is  thrown 
on  a  filter  and  washed  with  water,  boron  remaining  behind.  Amor- 
phous silicon  may  be  easily  prepared  in  a  similar  way.  (Obem.  Mews, 
LViii,  283.) 

According  to  Hnmpe  amorphous  boron  may  also  be  prepared  by  tbe 
electrolysis  of  fusetl  borax  between  electrodes  of  platinum  aud  gas 
carbon.  The  free  boron  accumulates  about  the  negative  pole,  and  may 
be  separated  from  slag  by  means  of  water  and  hydrochloric  acid. 
(Berichte,  xxi,  ref.  827.) 

The  manufacture  of  aluminum. — Under  the  patents  of  Mr.  H.  G.  Cast- 
ner,  of  New  York,  the  manufacture  of  aliimiiium  has  been  begun  at 
Uldbury,  near  Birmingham,  England.  Tbe  process  revolves  itself  into 
four  stages.  First,  sodium  is  produced  from  caastic  soda  by  reduction 
by  means  of  irou  carbide  iu  steel  retorts  at  a  temperature  of  800°. 
From  6  pounds  of  Ciiustic  soda  and  5  pounds  of  carbide  1  pound  of 
sodium  is  obtained  at  a  cost  of  about  18  ceutx.  A  residual  product  is 
cmde  carlranate  of  soda  of  commercial  value.  Second,  chlorine  is  pre- 
pared by  tbe  Weldon  process,  the  necessary  hydrochloric  acid  being 
■applied  by  tbe  tnakora  in  return  fur  the  crude  carbonate  of  aodtt  above 
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meotioued.  Third,  by  passing  tbe  chlorine  over  a  lieated  mistnre  of 
alumiaa,  salt,  and  carbon,  a  double  chloride  of  aliiiniuiim  aud  sodinin  is 
produced.  Fourth,  the  aluminum  in  extracted  by  heatiug,  io  appropri- 
ate funiacea,  80  pounds  of  tbe  aforesaid  double  chloride,  25  pounds  of 
Bodinm,  and  30  pounds  of  cryolite,  the  latter  serving  as  a  flux.  The 
charge  ia  maintained  for  two  hours  at  a  temperature  of  1,000°,  and 
yields  about  8  pouuds  of  alainiuum  contaiuing  not  over  2  per  cent,  of 
impuriliea.  The  present  cost  of  tbe  metal  is  Irom  $10  to  $13  a  pound, 
aud  UDder  this  process  it  is  estimated  that  the  price  can  be  reduced  to 
about  $1.25.     {Chem.  News,  LViii,  64,) 

8otae  products  of  the  Cowten  electric  furnace. — The  following  observa- 
tions are  due  to  Prof.  C.  F.  Mabery. 

First,  as  to  tbe  reduction  of  aluminum  from  cornndum  :  When  that 
mineral,  mixed  with  charcoal,  is  submitted  to  the  action  of  an  electric 
cnrreot  in  the  furuace  it  fuses  and  reduction  proceeds  rapidly.  The 
liberatetl  metal,  vaporized,  partly  condenses  in  the  upper  layer  of  char- 
coal, while  part  escapes  into  tbe  air  aud  is  burned.  The  mixture  of 
carbon  and  metal  contaius  from  10  to  60  per  cent,  of  the  latter.  If  siii' 
con  is  present  in  the  ore  it  is  also  reduced  and  the  silicon  alloys  with  the  , 
alaminnm  in  variable  proportions  up  to  10  per  cent,  of  the  former.  With 
clay  a  similar  reduction  takes  place,  aud  wben  tbe  alloy  obtained  is 
treated  with  hydrochloric  acid,  crystalline  or  graphitoidal  silicon  is  left 
behind.  Tbe  slags  which  are  produced  usually  contain  some  metallic 
aluminum,  rarely  iron,  and  almost  no  silicon.  When  cornndnm  is  re- 
duced in  presence  of  iron,  the  latter  retains  alnraiunm  to  a  greater  or 
less  extent.  Uue  product,  which  seems  available  for  foundry  purposes 
and  for  introducing  aluminum  into  steel,  contains  from  6  to  10  percent, 
of  aluminum.  It  resembles  in  appearance  a  hanl,  fine-grained  white 
iron. 

Secondly,  as  to  the  reduction  of  silicon.  Sand  is  more  easily  rednced 
in  the  furuace  than  corundum.  It  first  fuses,  and  reduction  immedi- 
ately follows,  yielding  crystallized  silicon.  Copper  mixed  with  tbe 
charge  dissolves  the  silicou  up  to  11  per  cent.,  giving  a  bronze  of  re- 
markable strength.  The  product  obtaiued  when  silicon  is  reduced  in 
tbe  absence  of  metuls  wutains  more  or  less  of  an  amorphous  greenish 
substance  of  vitreous  luster,  which  always  occurs  between  the  unre- 
duced sand  and  the  free  silicon.  In  composition  it  appears  to  be  the 
hitherto  unknown  silicon  monoxide,  SiO.  Its  specific  gravity  is  2.893, 
or  somewhat  higher  than  quartz.     (Am.  Chem.  Journ.,  ix,  11.) 

Alum  in  bakingpoirtiers. — In  a  series  of  experiments  uiKtn  baking- 
powders  used  in  the  United  iStates,  Professor  Mallet  has  reached  the 
following  conclusions:  The  greater  part  of  tht;  aluminous  powders  con- 
tain alum,  acid  calcium  phosphate,  soilium  bicarbouate,  and  starch. 
They  give  ofl'  very  different  proportions  of  carbon  dioxide,  and  there- 
fore require  to  be  used  in  diQerent  amounts.  Generally  there  is  an  ex- 
cess of  the  alkaline  ingredient  iu  these  powders,  but  sometimes  the  re- 
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verse  is  true.  Oii  inoisteDing  the  powders  tliey  yield  small  amoUDtH  of 
caltiiiim  aud  alnmiiium  iu  soluble  turm.  After  bread-iuakiug  tlie  pow- 
ders coutaiuiiig  acid  calciitm  jifaosphate  leave  most  of  their  aliiaiiiium 
behind  as  pliospbate,  but  wUeu  alum  alone  lias  l>eeu  ii.sed  tlie  pliospbate 
is  replaced  by  hydroxide.  Iii  bakiog,  tbe  inferior  of  the  loaf  does  uot 
exceed  a  temperatare  of  100°  C,  at  which  temperature  neither  the 
aluminum  phosphate  nor  the  hydroxide  is  completely  dehydrated.  Both 
of  these  compounds  in  doses  not  much  exceeding  the  quantities  found  in 
bread  produce  an  inhibitory  effect  upon  iudiKestion,  this  jioint  having 
l>ecn  determined  by  personal  experiments.  Tliat  effect  is  probably  due 
to  tbe  fact  that  a  part  of  the  alumina  unites  with  the  acid  of  the  gas- 
tric juice  and  is  taken  into  solution,  while  the  remainder  of  the  hydrox- 
ide or  phosphate  precipitates  the  peptic  ferment  in  insoluble  form. 
Partial  precipitation  of  some  of  the  organic  matter  of  food  may  also  be 
brought  about  by  tbe  alnmiuum  compounds  in  question.  From  alt  tbe 
evidence  Mallet  concludes  that  not  only  alum  itself,  but  also  the  resi- 
dues whic'j  it  leaves  in  bread,  are  unwholesome.  (Ohem.  News,  LTIII, 
278,  3»4.) 

Aluminum  in  plants. — It  is  commonly  believed  and  asserted  that  flow- 
ering plants  do  uot  con  tain  aluminum  as  a  normal  constituent,  although 
one  or  two  exceptions  have  l>eeii  admitted.  But  Yoshida,  on  examiu- 
jng  carefully  selected  aud  washed  see<ls  of  the  (tea,  bean,  rice,  wheat, 
barley,  millet,  and  buckwheat,  finds  alumina  present  in  the  ash  in  every 
case.  The  quantities  found  range  from  0.053  per  cent,  iu  tbe  ash  of  the 
|>eH,  Soja  hUpida,  up  to  0.272  i>er  cent,  in  the  ash  of  millet,  I'anicum 
itaiicum.  In  the  pea  the  cot.vleilons  conbdn  no  alumina,  while  the  ash 
of  the  hull  or  skin  contains  0.2i>8  per  cent.  The  figure  given  above  re- 
lates to  tbe  whole  pea.     (Journ.  Chem.  Si>e.,  li,  748.) 

Silicon  in  iron  and  nleel. — Tliomas  Turner,  after  a  long  and  laborious 
investigation,  aunounees  the  tollowiug  conclusions  as  to  the  induence 
of  silicon  upon  the  |>ro|>erties  of  iron  and  steel : 

Ingot  iron  containing  siluton  in  all  proportions  up  to  0,5  per  cent, 
rolls  well  and  does  not  show  any  signs  of  red-shortness ;  it  weUls  per- 
fectly with  all  proportions  of  silicon,  and,  with  the  somewhat  doubtful 
exception  of  the  0.5  per  cent,  specimeu,  it  is  uot  brittle  when  cold. 
With  less  thau  about  0.15  i>er  cent,  of  silicon,  the  limit  of  elasticity,  tbe 
breaking  load,  the  extension,  and  the  reduction  of  area  are  but  little,  if 
at  all,  affectetl  by  the  pni[>ortion  of  silicon  present.  With  over  0.15  per 
cent,  the  limit  of  elasticity  and  breaking  loatl  are  increased,  though  the 
effect  of  silicon  in  this  respect  is  not  nearly  so  marked  as  that  of  car- 
bon. But  the  ductility  is  distinctly  reduced  and  rendered  more  irregu- 
lar by  the  presence  of  much  silicon.  The  fracture  is  also  rendered  more 
granular  or  crystalline,  and  is  le-xs  regular  in  chara<;ter.  (Journ.  Chem. 
Soc.,  Liii,  8'J4;  continueil  from  li,  IIJO.) 

The  chemical  atruetureo/  tbe  natural  gilicatea. — Under  this  heading 
Olarke  baa  aommarized  his  views  upon  silicate  atructure,  which  vary 
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eoDiewhat  from  those  which  have  beei)  hitherto  generally  held.  Alter 
arguiDgiii  favor  of  Bimplicity  ofstructuie,  lie  diiscuusesa  mimbei' of  the 
commou  alutniuous  silicates,  aud  shows  that  tb«  mure  coin|>lex  of  thcai 
are  easily  represented  as  substitution  derivatives  of  iiornial  salts,  alu- 
minum itself  beiug  regarded  aa  trivalent.  Thus,  from  the  uoriuat  ortbo- 
silicate  of  aluminum,  xenolite,  the  species  tibroltte,  topaz,  uuscoviCe, 
paragonit^,  eucryptite,  duinortierite,  grossnlarite,  prebnite,  and  iiatro- 
lite  are  simply  derived,  and  in  a  way  which  accords  weli  with  tbeir 
actual  occurrences  aud  alterations  in  nature.  Tbe  paper  coududefl 
with  the  general  hypothesis  that  all  double  satta  aresubstitutioD  deriv- 
atives of  normal  compouuds.    (Am.  Chem,  Journ.,  x,  120.) 

In  a  later  number  of  the  same  journal  (x,  iOa)  E.  A.  SuLneider  shows 
that  the  differences  in  tbe  behavior  of  silicates  toward  hydrucblorie  acid 
are  in  the  sAme  order  as  tbe  differences  pointed  out  in  Clarke's  furomla 

Tlte  constitution  of  the  clays. — By  a  careful  study  of  the  tiiermal  phe- 
iiomena  attending  the  dehydration  of  many  clays,  Le  Obatelier  iHTives 
at  the  conclusion  that  tbey  represent  only  five  compounds,  an  follows: 

Hallorsite 3  SiOiAljOi .  2H,0  .  oij. 

Kaolin 2  SiO,  AI.O,  .  2H,0 

Allophuue SiOjAljO,  .aq. 

I'j-ropbjllite 4  SiOv  AI,Ol,  .  H.O 

Munlmcirillouite 4  8iO,- AliOj,  H.-O  .  aq. 

Of  these  the  last  one  is  doubtful.     (Zeitscbr.  Phys.  Chem.,  i,  30C.) 

HydroxgchlorideH  of  titanium. — Aeconling  to  Koenig  aud  Otto  von  <ler 
Pfonlten,  dry,  gaseous  hydrochloric  acid  does  not  act  upon  titaninm 
tetrachloride.  On  the  other  hand,  concentrated  aqueous  hydrochloric 
acid  acts  upon  tbe  chloride,  forming  a  series  of  hydrosy-derivatives, 
which  may  be  represented  as  follows:  TiUI,;  TiClaOH;  TiCI,{UHj,; 
TiCl(UH)^.  These  comiwnnds  are  called  by  the  authors  chlorides  of 
titiiiiic  acid,  and  all  are  solids.  Tbe  monochloride  is  stable  iu  the  air; 
the  dichloride  is  very  hygroscopic;  the  trichloride  somewhat  so,  (Be- 
ricbte,  xxr,  170S.) 

Titanic  acid  in  soiU. — J.  F.  McGaleb  has  examined  fourteen  siimplea 
of  soil  from  ceulral  Virginia,  together  witb  one  from  Alabama  aud  one 
from  Nevada,  finding  titanic  oxide  present  iu  all  in  percentages  ranging 
from  0.3;}  to  5.42.  Although  this  wide  distribution  of  titanium  was  rea- 
sonably to  be  expected,  it  seems  not  to  have  been  hitherto  observed. 
{Am.  Obeni.  Journ.,  X,  36.) 

Qermanium. — Several  papers  upon  this  interesting  new  metal  have 
appeared,  which  identify  it  completely  witb  lbepr*'dicied"ekasilicium" 
of  Meiideli'jeff.  For  the  specific  beat  of  the  metal,  between  0°  and 
440°,  NiUun  and  Pettersson  tiiid  O.07o7,  which  gives  an  atomic  heat  of 
6.33.  Tliey  also  find  normal  \'alues  for  thit  vapor  density  of  GeCI*,  Gel4, 
and  GcS.     (Beriehte,  Xi,  ref.  J  34.) 

By  Winkler  several  compounds  of  germanium  are  described,  notably 
a  germanium  chloroform,  GeHOIj;  genimnium  ethyl,  0«(CtU|)4,  and 
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n  Keriiiaiiium  ultramarin?.  The  double  fliiorules  of  gcrmaDium  are 
strictly  analogous  to  those  of  the  other  element^)  of  the  same  grou|>. 
(Jonrn.  Prakt.  Chem.  (3),  xxxvi,  177.)  Tlie  potiissiuin  geruiauitluo- 
ride,  KjGeFi,  is  also  studied  by  Nilsou  aud  I'ettersson,  who  show  its 
analogies  with  the  silicofluoride.  Ory8tallogra|>h)c  measuremcuta  by 
Paykull  show  it  to  lie  isomorplions  witli  ammonium  silicofluoride.  (Be- 
richte,  xx,  1696.)  In  euxenitc  Kriiss  discoverK  about  one-teutli  of  1  per 
cent,  of  germanium  oxide.    (Berichte,  xxi,  131.) 

Hydrasin. — The  compoaud  NjBf,  hydraziu  or  DUiidogen,  of  which 
many  derivatives  bave  long  been  known,  has  at  last  been  isolated  by 
Curtiiis.  When  diazoacetic  ether  is  treated  with  hot,  strong  potash  Jye 
the  imtassium  salt  of  a  new  acid  is  formeil.  When  this  salt  is  treated 
with  a  mineral  acid  the  new  diazo-acid  is  set  free,  which  upon  digestion 
with  dilute  sulpliuric  acid  deposits  superb  colorless  crystals  of  hydrazin 
salphatA.  The  latter  by  warming  with  caustic  alkali  solutions  readily 
yields  np  free  hydrazin  as  a  colorless,  jierfectly  stable  gas  having  a  i>e- 
caliarodorsligbtly  suggestive  of  ammonia.  It  dissolves  easily  in  water 
to  a  strongly  alkaline  solution,  which  acts  as  a  powerful  reducing  agent, 
precipitates  alumina  and  other  like  bases  from  their  salts,  and  uDit«s 
readily  with  acids.    (Berichte,  xx,  1632.) 

The  chloride  of  nitrogen. — This  compound,  which  is  perhaps  tbe  most 
violent  explosive  known,  has  been  recently  investigated  by  Gatlerman. 
As  obtained  by  the  action  of  chlorine  upon  sal  ammoniac  solution,  it 
was  found  to  be  iudeflnite  iu  composition  and  to  contain  various  admix- 
tures of  chloramines.  From  this  mixture  the  pure  NCI^  was  prepared 
by  first  washing  tboronghly  with  water  in  a  separatory  funnel  and  then 
saturating  for  half  an  hour  with  a  stream  of  chlorine.  The  oil  so  ob- 
taiued  was  thoroughly  washed,  dried,  aud  analyzed  aud,  was  found  to  be 
definite  in  composition.  By  careful  manipulation  it  was  prepared  about 
tbirly  times  without  explosion,  and  its  reputedly  capricious  explosibtlity 
was  found  to  be  due  to  the  action  of  tight.  By  flashing  u|)on  it  the  light 
from  burning  magnesium  it  exploded  violently.  On  careful  heating  up 
to  IMP  it  remains  nncbanged,  but  exploded  with  great  force  when  the 
temperature  reached  95o.     (Beiidite,  xxi,  751.) 

In  a  note  upon  tbe  foregoiug  paper  Mallet  calls  attention  to  the  fact 
tliat  nitrogen  iodide,  which  is  not  sensitive  when  wet,  when  dry  also 
detonates  by  exposure  to  bright  sunlight.     (Uhem.  News.  LVill,  64.) 

Tkiophotphoryl  Jtvoride. — According  to  Tbor])e  and  Rodger,  when 
phoRpborus  pentnsulphide  is  heated  with  lead  fluoride  in  a  leaden  tube 
a  gas  is  formed  which  analysis  shows  to  be  thiojdiosphoryl  fluoride, 
PSFj.  It  is  also  produced  by  several  other  re-actions,  and  is  a  trans- 
parent, colorless,  liquefiable  gas.  In  contact  with  air  it  s|H>utaneonsly 
ignites,  burning  at  a  jet  with  a  pale  yellowish  green  fiamc  tipped  with 
blue.  It  dissolves  in  water,  to  some  extent  in  ether,  not  at  all  in  alco- 
hol or  benzene.  It  has  no  action  ou  mercury.  (Jonr.  Ohem.  Soc.,  Liii, 
706.) 
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Amorpliotig  antimony. — Tbis  inodiSciittoii  of  aiitimoiiy,  cliMiiovoivd  by 
Gore,  18  prepared  by  HOraiti  by  beating  autiuiotiy  to  dull  redDess  iu  a 
current  of  oitrogen.  Tbe  grayish  v«|iors  voiidetise  at  the  cool  eod  of 
tbe  tube  ia  which  tbe  operation  is  performed,  to  an  amorphoiis  powder. 
Its  specific  gravity  is  6.22  and  it  melts  at  614°,  while  ordinary  crystal- 
line autimony  fuses  at  440°  and  bas  a  density  of  6.73.  (Compt.  Rend., 
cvii,  420.) 

Decomposition  of  antimony  sulphide  by  water. — Elbers  finds  that  when 
antinioniouR  siilpbiitc  is  boiled  with  water  it  is  slowly  decomposed  with 
evolution  of  sulpbnrettcd  hydrogen.  In  tbis  way  0.05  gramme  of  snl- 
phide  was  converted  into  oxide  in  fourteen  hours,  giving  a  liqnid  of 
faintly  alkaline  re-action.  (.Tour.  Cliem.  Soc,  lvi,  108,  from  Uhem. 
Zeitung,  sit,  355.) 

Hydrochlorates  of  (ikhrides. — Three  of  these  hitherto  doubtful  salts, 
well  crystallized,  are  described  by  Engel.  They  are  (SbCla)!.  HCl.  2HtO ; 
SbClj.  5HC1. 11H,0;  (BiCMi.  UiJI.  SHjO.  A  similar  copper  salt,  CuClj. 
2H01.  5HjO,  also  crystallized,  is  described  by  Sabatier.  (Conipt.  Rend., 
OVI,  1724  and  1796.)  The  tluobydrates  of  potassium  fluoride,  KF.2HF 
and  RP.3UF,  lately  discovered  by  Moissan,  may  he  analogous  in  con- 
stilution.     (Compt.  Rend.,  cvi,  547.) 

Pentathionic  and  hexathionic  acids. — When  sulphuretted  hydrogen  is 
passed  into  an  aqueous  solution  of  sulphurous  acid  a  milky  liiguid  is 
formed  in  which  an  acid  called  pentathionic  acid  is  commonly  lielieved 
to  exist.  Its  existence,  however,  having  been  called  in  ()nestiou  by 
Spring,  tbe  question  has  been  i-e- investigated  by  i>el>ns  with  affirma- 
tive results.  According  to  Spring  tbe  |>entathionic  acid  is  merely  a 
physical  solution  of  sulphurin tetrathtonic  acid, and  the  i>entathionates 
are  mixtures  of  tetratbionates  with  free  sulphur. 

The  original  liquid  from  which  pentathionic  acid  is  obtained  is  known 
as  Wackenrodei''s  sdlution,  and  is  a  highly  complex  and  unstable  mix- 
ture. Its  proi>erties  were  thoroughly  studie<l  by  Debus,  who  explains 
the  anomalies  which  bave  troubled  Spring  and  others,  and  who  dis- 
covers in  it,  besides  telrn-  and  {tenta-tbionic  acids,  still  a  new  compound, 
hexathionic  acid,  H:S«Oe.  He  obtained  well-crystallized  and  definite 
pentathionates  of  potassium  and  copper,  and  also  the  potassium  salt  of 
hexathionic  acid,  eslalilishing  the  existence  of  Irath  acids  beyond  all 
reasonable  question.  He  also  found  in  the  Wackenrodcr  solution  rather 
large  quantities  of  free  sulphur  in  anew  colloidal  mod  ideation,  soluble 
in  water.     ( Journ.  Cheni.  Boc,  lii,  278.) 

A  nejp  svlpkvr  acid. — Villiers,  studying  the  action  of  sulphur  dioxide 
upon  sodium  thiosulpbaie,  finds  that  when  tbe  gas  is  passed  into  an  ice- 
cold  sohition  of  the  hitler  salt  a  new  sulphur  acid  is  generated.  If  the 
solution,  after  salurittion,  bo  allowed  to  stand  for  a  few  days  and  then 
is  evaporated  in  vacuo  over  sulphuric  acid,  crystals  of  tbe  sodium  salt, 
ira,S»Oe,  are  obtained.  It  crystallizes  from  water  with  2BtO.  From 
the  firat  mother  liquor  on  farther  evaporation  sodium  trithionate  orya- 
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tallizes  oat.  For  the  new  acid  the  Dame  di»uI])lif>porstil|>liiinc  is  pro- 
posed.    (Gompt.  Bend.,  CTl,  851  ami  1354.) 

Tellurivm. — According  to  Berthelot  aud  Fabre  the  traiLsroniiatiou  of 
amorphous  tellurium  into  the  crystalline  variety  is  atteuded  by  an  ab- 
Borptiou  of  heat.  Iq  this  particular  It  is  the  opiK>8ite  of  seleuiam. 
Fabre  finds  that  in  its  different  modiHcations  tellurium  has  sensibly 
the  same  8)>ecific  heat,  Telluride  of  magnesium  is  easily  prepared  by 
heating  magnesium  in  dry  hydrogen,  and  passing  over  it  an  excess  of 
tellurium  vapor.  It  is  a  white,  flaky  substance,  which,  treated  with 
acidulated  water,  yields  telluretted  hydrogen,  aud  the  latter  gas  is  so 
QDStable  as  to  decompose  immediately  in  contact  with  moist  air.  Its 
beat  of  formation  is  negative.  A  number  of  metallic  tollnrides  were 
prepared  aud  studied  by  Fabre  thermochcmifally.  Their  heats  of 
fonoation  were  all  positive,  but  less  than  in  the  case  of  the  correspond- 
iog  selenidrs.    (Ann.  Chim.  Phys.  (ti),  xiv,  93,  1 10.) 

Solution  of  iron  in  caustic  soda. — When  a  strong  ciirreut  of  air  Is 
forced  into  a  bot,  concentrated  solution  of  caustic  soda  contained  in  as 
iron  vessel,  or  in  which  finely  divided  ferric  bydrosidu  is  suspended, 
noticeable  quantities  of  iron  are  dissolved  without  coloration.  At 
ordinary  temperatures  the  liquid  remains  clear  and  colorless  for  sev- 
eral days,  but  ultimately  becomes  turbid  aud  discolored,  depositing  fer- 
ric hydroxide.  This  color  or  turbidity  dtsap[>ears  upou  heating,  Zir- 
mt6,  who  describes  the  pheuomenon,  attributes  it  to  the  possible  for- 
mation of  a  sodium  i^rferrate,  NaFeO,.  (Journ.  Clicni.  Soe.,  LVI,  105 ; 
from  Ohem.  Zeituug,  xii,  355.) 

Luteocobalt  permanganate. — This  salt,  with  several  of  its  derivatives 
intermediate  between  it  and  the  chloride  or  bromide  of  luteocobalt,  is 
remarkable  for  being  violeutly  explosive,  both  upon  beating  and  by 
percussion.  It  forms  many  highly  crystalline  double  salts  of  consider- 
able stability.     (T.  Klobb,  Aun.  Chim.  Phys.  (S),  xii,  5.) 

Electrolytic  predpilatioH  of  t-opper. — According  to  Soret,  dilute  solu- 
tions of  copper,  except  with  very  weak  currents,  yield  a  spongy  pi-ecipi- 
tate  of  metal.  The  nature  of  the  deposit  depends  uot  only  on  the  in- 
tensity of  the  electric  current  and  on  the  concentration  of  the  solution, 
but  also  on  the  proportion  of  free  acid  which  may  be  present.  The 
electrolytic  copper  always  contains  hydrogen,  its  amount  de]>ending 
ni>on  the  temperature  of  the  solution  and  its  acidity.  That  hydrogen 
is  simply  occluded,  not  combined ;  and  it  sometimes  contains  traces  of 
carbonic  anhydride  and  carbonic  oxide.     (Compt.  Rend.,  cvii,  733.) 

Sew  platinum  bases. — Dr.  H.  Alexander  describes  a  number  of  com- 
pounds, analogous  to  the  jdatosamines,  iu  which  hydroxylamine  replaces 
ammonia.  The  platodioxamine,  of  which  the  chloride,  I'tCU.4NHjO, 
corresponds  to  the  chloride  of  Heiaet's  base,  forms  a  large  series  of  selts, 
in  which  alkalies  precipitate  an  insoluble  hydroxide,  Pt(0ll):.4NH]0. 
.  In  this  reaction  the  hydroxylamine  base  differs  from  all  the  other  plati* 
nnm  bases  so  far  known.    (Ann.  Gbem.,  coxlti,  239.) 


^kio^^lc 


444  RECOKD   of  SCIEKCK   for    llW?   and   188ft. 

By  Uloiustiaiid  ft  retnarkable  series  of  ]>latiimiii  haties  tioutaintug 
organic  nuliclea  and  Hiilgtbiir  ara  described.  In  one  loenioir  be  dis- 
cusseK  tbe  sulpbiu  buses  of  metbji  nud  etbyl,  and  io  a  Kecoiiil  paper, 
jointly  witli  Kndelius  and  Lomlnbl,  tbe  propyl,  isopropyl,  batyJ,  iso- 
bntyl,  aud  beuzyl  bases  are  considered.  Tbe  platoetbyl8uli>bju  chloride, 
l*t=(S(CiHi)jOI)i,  may  be  cited  aa  a  representatiTe  of  these  new  com- 
ponuds.   .(Jonrn.  Prakt.  Gheni.  (2),  xsxvili,  315  and  497.) 

Influence  o/imptiritiea  upon  gold. — Roberts- Austeu,  of  tbe  Britisb  miot, 
investigating  tbe  influeoce  of  email  impurities  upon  gold,  attempts  to 
correlate  bis  observatioua  with  tbe  periodic  law.  Tbose  metnls  whose 
atomic  volumes  exceed  that  of  gold,  when  alloyed  with  tbe  latter  ele- 
ment, dimioish  its  tebacity.  Silver,  baring  nearly  tbe  same  atomic 
volume  as  gold,  hardly  affects  its  tough  ue»8  at  alt.  So  far  as  tbe  ex- 
periments go,  tbo  toughness  of  gold  is  not  lessened  by  any  element 
which  stands  below  it  in  Mejer's  curve,  while  all  the  elements  almre 
gold  in  the  curve  tend  to  make  it  brittle.    (Bericbte,  xxi,  ref.  508.) 

Salts  of  gold  — In  the  jieriodic  system  gold  may  be  placed  with  almost 
equal  propriety  either  iu  line  witb  the  nlkaliue  metals  or  in  column 
with  tbe  iron  and  platinum  groups.  Chemically,  its  relations  suggest 
the  flrst-uanied  grouping ;  physically,  it  is  nearer  platiuum.  In  a  for- 
mer pa]>er  Kriiss  has  shown  that  auroua  oxide,  like  the  alkalies,  is  com- 
pletely soluble  in  water,  and  now  Hoffmann  and  Kriiss  find  a  like  state- 
ment to  bold  good  of  aarouB  sulphide,  which,  when  freshly  prepared, 
dissolves  easily  to  a  clear  brown  solution,  from  which  it  is  precipitated 
by  bydrocbloric  acid  and  various  salts.  The  trisulpbide,  Au^S.^  a]>pears 
not  to  exist,  in  sjnteof  the  common  belief  in  its  favor,  but  a  sulphide, 
AU]S],  is  easily  obtainable.  The  so-called  trisulphide  of  cheniicnl  liter- 
ature is  a  mislure  of  this  auru-auric  salt  witb  free  sulphur.  (Berichte, 
XX,  23G9  and  2704.) 

In  ex|ieriments  upon  the  halogen  compounds  of  gold  Kriiss  aud 
Schmidt  conclude  that  Thomsen's  auro-auric  salts,  Au.,C1,  and  AiizBr,, 
do  not  exist.  When  chlorine  or  bromine  acts  directly  upon  gold  the 
normal  auric  compound  is  produced.     (Berichte,  xx,  2034.) 


Jligker  paraffins  from  brown  coal. — In  the  oil  distilled  from  brown  coal 
Krafft  has  i<ientified  a  number  of  tbe  higher  bomolognes  of  methane. 
Ee  has  isolated  the  members' of  the  series  from  CnU^  to  C-i^Btg  inclu- 
sive, and  finds  them  to  be  identical  with  tbe  normal  paniflinH  prepared 
synthetically.  Seven  of  them  are  described  in  detail.  {Berichte,  XXI, 
225C.)  In  other  papers  Krafftstudles  aromatic  compounds  involving 
peiitadecyl  andhexadecyl  groups, such  as  hexa4leeyl  benzene, etc.  (Ihid., 
pp.  2205,3180.) 

Tke  origin  of  petroleum. — Although  petroleum  is  generally  believe*!  to 
be  of  organio origin,  some  writers,  and  notably  Meudelejeff,  have  sought 
to  ahow  its  dedvatioo  fh)m  Inorgaulo  materiiU.    Evideuoe  as  to  it«  ani- 
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mal  origin  is  now  fiirDiabed  by  tbe  reeearohee  of  O.  Engler,  who  studied 
tbe  ilistiltatiou  of  fish  oil  aoder  favorable  coDditioDd.  Id  a  large  appa- 
ratiiB  mHde  for  maunfactunng  purposes  he  distilled  493  kilogrammes  of 
meDbaden  oil,  at  a  tenijierature  of  300°  to  4001^,  aod  aoder  a  pressure 
of  two  fttmospberes.  Oombnstible  gases  were  given  off,  aud  a  liquid 
distillate  was  obtained  in  two  layers;  the  upper  watery,  the  lower  oily, 
ill  character.  The  latter  amouuted  to  299  kilogrammes,  was  brownish, 
and  bad  a  stroug  green  fluoresceuce.  Id  brief,  it  resembled  crude 
petroleom ;  and  on  fractional  distillation  it  yielded  pentane,  bezanf, 
heptane,  octane,  and  nouane,  all  of  the  normal  series,  together  with 
some  secondary  hydrocarbons.  It  was  essentially  an  artificial  petro- 
leum. 

As  fish  oil  is  mainly  a  mixture  of  triolein,  tristearin,  etc.,  Engler  made 
further  experiments  upon  a  similar  distillation  of  these  compounds, 
altbough  on  a  very  much  smaller  scale,  and  obtained  confirmatory  re- 
sults. The  fact  that  petroleum  contains  no  free  carbon,  which  is  cited 
as  evidence  against  its  organic  origin,  be  disposes  of  by  showing  that 
if  all  the  oxygen  in  the  glycerides  of  fatty  oils  should  corabini  with 
part  of  their  hydrogen  to  form  water,  the  residue  would  still  contnin  87 
per  cent,  carbon  and  i:t  per  cent,  hydrogen,  which  is  almost  exactly  the 
average  composition  of  natural  petroleum.  (Bertcbte,  xxi,  1816.) 

Sfetallocyanidea  of  etk^l. — The  ferrocyanide,  (Cgt]})^  FeCyn,  is  de- 
scribed by  Freund,  who  prepared  it  by  acting  upon  silver  ferrocyanide 
with  ethyl  imlide.  BecrystuUized  from  chloroform  it  forms  large  rhom- 
bic crystals.  Freund  n1so  makes  some  observations  on  von  Tban's 
alleged  platinocyanide  of  ethyl.     (Berichte,  xxi,  931  and  937.) 

Oxymelhylene  andformaliiehyde. — Tollens  and  Alayer,  attempting  to  de- 
termine the  nioleculur  weight  of  oxyniethyteue  by  Raonlt's  methud,  find 
that  upon  solution  in  waler  it  is  couverted  into  formaldehyde.  The 
latter,  in  dilute  soliitiou,  did  not  nndergo  polymerization,  even  after  six 
months'  stnnding,  nor  was  it  expelled  upon  heating;  this  fact  being  ex- 
plained by  its  transformation,  in  concentrated  solution,  into  a  polym<>r 
(CEIjOIj.  Upon  standing,  this  di-  or  paraformaldehyde  quickly  disso- 
ciates at  ordinary  tem])eratnre  into  formaldehyde.  Tbe  oxymetbylone, 
which  is  with  di£Bculty  soluble,  is  probably  metafprmaldebyde  (GHiU)j. 
{Berichte,  XXI,  1566  and  3503.) 

Diacetyl. — By  acting  upon  nitrosometby  lace  tone  with  a  solution  of 
sodium  bisulphite,  fi.  v.  Fecbmann  has  prepared  a  componnd  which 
appeiirs  to  be  diacetyl,  CBj.GO.CD.CHs.  It  ia  a  volatile  liquid  boil- 
ing at  87'^  to  SS'^,  having  a  ycllowiab-green  color,  and  an  olor  like  crude 
acetone.  Its  vapor  resembles  chlorine  in  tint.  Homologues  of  nitro- 
sometliylucctone,  similarly  treated,  yield  bomologues  of  diacetyl.  (Be- 
richte, XX,  31C2.) 

In  a  later  paper  IVchmann  and  Otte  describe  acetyl  butyryl,  acetyl- 
isobutyryl,  acetyl-isovalcryl,  acetyl -isocaproy I,  aud  acetyl-crotouyl. 
(Berichte,  xxi,  2140.) 

r,.:,..j.vCo(>t^lc 
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The  fatty  acicU  of  the  drying  oils. — Sorton  aud  Bfcburdoon,  in  an 
{nvestigaMoD  of  liuoleicacid  prepared  from  linseed  oil,  have  come  to  the 
conclusion  tliat  it  is  a  misture.  About  tbree-fonrths  of  tbe  ori^pnal 
sample  proved  to  be  volatile,  distilling  nuder  rednced  pressure  at  290^ 
C.  Riciiioleic  acid  exhibits  a  similar  volatility,  tbe  non-volatile  resi- 
due amounting  to  about  one-fonrtb  of  the  sample,  and  solidifying  upon 
coobng.  Tbe  volatile  parts  of  tbe  two  acids  appear  to  be  identical,  and 
to  agree  with  tbe  formula  CiglljeOi.  Furtber  iavestigatioD  is  prom- 
ised.    (Am.  Obem.  Jouru.,  X,  59  ) 

Tests  for  fata  and  oils. — This  subject  has  been  elaborately  studied  by 
Prof.  H.  W.  Wiley,  in  the  laboratory  of  tbe  United  states  Department 
of  Agriculture.  On  account  of  the  increase  in  the  use  of  cotton-seed  oil 
as  an  adulteraut  of  other  oils,  and  in  the  mauafactare  of  imitation  lard 
and  butter,  he  has  paid  special  attention  toits  detection,  and  finds  that 
Becbi's  test  for  it  is  tbe  most  trustworthy.  That  test  is  based  npoii  tbe 
fact  that  of  alt  the  fatty  oils,  cottonseed  oil  alone,  is  able  to  reduce  salts  of 
silver.  First,  a  solution  of  silver  nitrate  in  water  is  prepared,  to  wbioh 
a  large  proportion  of  alcobol  and  etber  is  added.  Secondly,  a  miztare 
of  amy]  alcohol  and  rapeseed  oil  is  provided.  On  adding  to  a  suspected 
oil,  first  the  silver  solution  and  then  the  amyl  alcobol  preparation,  and 
heating  upon  tbe  water  bath,  the  cotton-seed  oil  is  readily  detected.  If 
it  is  present  a  color  varying  from  brownish  to  black  is  developed,  in  ood- 
sequcuceof  the  deposition  of  metallic  silver. 

Witb  the  aid  of  Abbe's  refrantonieter,  be  has  also  studied  the  refrac- 
tive indices  of  many  fats  and  oils,  finding  Bucb  vide  differences  between 
them  as  to  justify  the  use  of  the  instrument  in  the  discovery  of  adnltera- 
tions  or  the  idenliiicatiou  of  samples.  (Journ.  Anal.  Chem.,  ii,  275  aud 
277.) 

The  composition  of  Japanese  Urdlime. — This  substance,  which  is  pre- 
pared Ufce  European  bird-time  from  a  speeies  of  holly,  is  extensively 
used  in  Japan  for  ciitcbing  birds  and  insects.  According  to  Divers  and 
Kawakita  it  contains,  apart  from  mechanical  imparities,  sncfa  as  bark 
and  dirt,  Houie  lime  salts,  caoutchouc,  and  a  number  of  interesting 
organic  compounds.  Upon  saponification  with  alcoholic  potasb  it  yields 
tbe  potassium  salts  of.palmitic  acid  aud  of  a  semi-solid  acid  not  farther 
identified,  a  resinoid  substance,  and  two  crystalline  alcohols.  Tbe  latter 
are  named  mocliylic  and  ilicylic  alcohols  and  melt  at  234°  anil  172°,  re- 
spectively. Mocbylic  alcobol  is  represented  by  the  formula  dgH^O, 
while  ilicylic  alcohol  is  CnllaaO.  Tbe  ilicic  alcobol,  obtained  by  Per- 
Sonne  from  European  bird-lime  is  C^sH^O,  aud,  being  made  from  a  dif- 
ferent species  of  holly,  is  probably  a  distinct  compound.  The  three 
alcohols  are  homologous,  aud  belong  in  a  series  having  the  general 
formula  OnUfu.fiO.  The  resiuoid  constituent  of  Japanese  bird-lime  bas 
the  composition  O^cEIiiO,  differing  from  mochylic  alcobol  by  having  two 
atoms  less  of  hydrogen.    {Jonrn.  Chem.  Soc.,  liii,  268.) 

A  solid  hydrocarbon  in  plants. — Helen  C.  de  S.  Abbott^nd  H.  Trimble, 
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ID  tbe  iietrolflum  ether  extract  from  Cascara  amarga  and  Phlox  CarO' 
Una,  have  discovered  »  floIiU,  crystalliue  hydrocarbon,  meltJDg  at  196°, 
lu  cooi])otjit)OD  it  is  represented  by  the  formula  CnHig,  orsomemnliiple 
thereof.     (Berichte,  xxi,  2598.) 

The  syntheitU  of  closed  carbon  cAaiw*.— During  1887  and  1888,  W.  H. 
Perkin,  jr.,  has  publisLed  a  number  of  papers  extending  fats  earlier 
researches  npon  componnds  coutatning  closed  carbon  chains.  Id  some 
of  these  papers  he  appears  iu  joint  authorship  with  other  investi- 
gators. 

By  acting  upon  etfayl  malonate  in  preseoceof  sodiiiin  with  trimetby- 
lene  bromide  a  onmber  of  tetramethylcuc  derivatives  were  formed,  btit 
.  tbe  hydrocarbon  itself  conld  not  be  prepared.  In  the  same  reaction 
some  pentamethylene  derivatives  were  also  prottuced.  By  other  pro- 
cesses compooods  involviug  hexa-  and  heptamethylene  were  obtained. 
Some  work  was  also  done  on  trimethylene  derivatives,  and  also  on  the 
synthesis  of  aromatic  compounds  having  closed  carbon  cliains.  (See 
Perkin,  Jnurn.  Chem.  Soc.,  Ll,  pp.  1,  240,  702,  849,  and  Llir,  1 ;  Colman 
and  Perkin,  ibid.,  li,  228,  and  liii,  185 :  Freer  and  Perkin,  ibid.,  LI,  820, 
and  LIU,  202,  215.)  Tbe  aromatic  compounds  were  also  studied  by 
Kipping,  t'&uJ.,  Liii,  21.  None  of  these  papers  are  suited  for  detailed 
abstraction. 

A  new  general  method  of  aynthesia  for  aromatic  compounds. — Friedel 
and  Crafts,  continuing  their  researches  npon  tbe  re-acliona  of  aromatic 
hydrocarbons  in  presence  of  aluminum  chloride,  find  that  the  latter 
re-agent  causes  benzene  and  its  hoinologues  to  take  up  readily  various 
elements,  radicles,  and  acid  anhydrides.  Thus,  when  dry  oxygen  is 
passed  into  a  mixture  of  benzene  with  aluminum  chloride,  it  is  slowly 
absorbed;  and  upon  tieatingtbe  mass  with  wafer  phenol  is  formed. 
Toluene,  similarly  treated,  yields  cresol.  The  Iwnzene  and  cldoride 
mixture  easily  takes  up  powdered  sulphur,  with  evolution  of  hydro- 
chloric and  sulpLydric  acids,  and  afterwards,  with  water,  gives  phe- 
nyl mercnptan,  phenyl  eulpbide,  and  dipbenylene  disulpbide.  With 
carlwnic  anhydride  the  same  fundamental  mixture  yields  benzoic  acid, 
with  sulphur  dioxide  it  gives  benzylsulphurons  acid,  and  so  on  through 
a  long  list  of  similar  reactions.  In  every  cast',  however,  treatment  with 
water  is  necessary  to  complete  the  re-action. 

In  all  these  syntheses,  according  to  the  aniliors,  tbe  first  step  appears 
to  be  tbe  formation  of  a  )>eculiar  organo-metallie  compound,  as  follows: 

CfiH6-fAl2Cl6=G6lJ,.AI(CI,+  H01. 

This  compouDd,  Gg  Hg.  AU  CU,  being  formed,  it  is  readily  acted  upon  by 
various  agents,  as,  for  example,  by  the  paratUn  chlorides,  in  which  case 
hydrocarbon  derivatives  are  produced  with  regeneration  of  aluminum 
chloride,  thus: 

CeHs.AliOU-l-OH,Cl=CsHi.OHi+AI,Clu. 

,      C.ooglc 
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Tbisorderof  syntbcsesisdiscnssed  iu  previous  papers.  lu  the  present 
essay  the  reactions  are  but  little  more  complex.  In  tbe  first  case,  in 
which  oxygen  is  taken  up  to  form  phenol,  the  equations  are  as  tbllows: 

C«H6+0+ AUCi6=C«Hs.0.Al,CU+ BCl, 

»a  oxygeoiited  compound  being  formed  which,  upon  treatment  with 
water,  is  destroyed  and  phenol  is  generated. 

t\Hi.O.Al,Cl,+  HjO=C5HsOQ+AIiCls(OH). 

The  definite  addition  compounds  of  aromatic  hydrocarbons  and  sUiiiii- 
num  chlorides  which  were  some  time  ago  described  by  Gustavsou,  Frie- 
del  and  Crafts  were  nubble  to  prepare.  Instead  they  obtained  variable 
mixtures.  They  describe,  liowever,  a  definite  ahiniinum-phenyl,  which 
serves  as  »  starting  point  for  still  other  sjutbeses.  (Ann.  Ohiin.  Phys. 
(«),  XIT,  43a.) 

The  application  of  aluminum  chloride  to  organic  syntheses  in  the 
fatty  series  has  also  been  studied  by  Combes  (ibid.,  xii,  199],  with  ref- 
erence to  diphenyl  by  Adam  {ibid.,  xt,  224],  and  in  connection  with 
naphthalene  derivatives  by  Boux  {ibid.,  xu,  289). 

Inosite. — This  substance,  isomeric  with  glucose,  has  been  elaborately 
studied  by  Maqueune.  With  acids  it  yields  ethers  which  prove  it  to 
be  a  hexatomic  alcohol,  while  with  reducing  and  oxydtzing  agents  it 
gives  derivatives  belonging  in  the  aromatic  series.  Its  coustitntion, 
therefore,  seems  to  be  "  hexagonal "  like  that  of  benzene ;  but  the  evi- 
dence leads  Maquenne  to  suppose  that  it  contains  no  double  bonds  and 
is  to  be  regarded  rather  as  a  derivative  of  hexamethylene.  As  existing 
in  plants  it  is  perhaps  an  ioteruiediary  between  tbe  fatty  and  the  aro- 
matic compounds,  and  one  of  the  sources  from  which  the  natural  ben- 
zene derivatives  originate.     (Aui.  Chim,  Phys.  (0),  xn,  80.] 

Pergeite. — Mnqueune.  in  a  new  research  upon  this  carbohydrate,  finds 
by  Buoult's  method  that  its  molecular  weight  is  represented  by  the 
formula  CgHnOfi.  It  acts  ae  a  hexatomic  alcohol,  and  its  hexacetate, 
hexnitrate,  etc.,  are  described.     (Compt.  Rend.,  CVt,  1235.) 

In  a  later  paper  Maqnenno  revises  his  former  conclnsious,  and  shows 
that  perseite  is  really  a  heptavalent  alcohol  of  formula  C7H1SO7.  On 
treatment  with  boiling  hydriodicacid  it  yields  hep  tine,  CiHu.  (Compt. 
Itend.,  cvn,  583.) 

(iraminin  and  pktein. — Two  new  carbohydrates,  isomeric  with  innlin, 
arc  givi'ii  the  above  names  by  Ekstrand  and  Johauson.  The  fir^t  isde- 
rived  from  the  rhizomes  of  Trisetum  alpeatre ;  tbe  second  from  PlUeum 
pratense.     (Berichte,  XXI,  59t.) 

'  Cadaverin. — This  base,  derived  from  putrefaction,  has  been  identified 
by  Ladenbnrg  as  i>entamethylenediainine.  Both  cadaverin  and  the 
synthetic  compound  form  the  same  double  salt  with  mercuric  chloride. 
(Bericht«.  XX,  2217.) 
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Putreneln. — Thia  coiu|>oiin(l,  ituulogous  to  e»<tiiveriu,  lias  beeu  ideoti- 
fletl  witbtetrametLylenediaiiiiitebylJdr^uzky  aiulBawmauu.  (Bericlite, 
XXI,  2938.) 

Identity  o/tlie  napliteitea  with  the  aromatic  hei'hydrides. — In  1883  Mar- 
kovTDJkoll'  and  Oglobliu  obtaiavd  fruin  Caucasiaa  petraleiim  a  stiriesof 
hydrocarbons  isomeric  with  the  aromatic  hexhydridea,  to  whiub  they 
gave  tbe  oaoie  of  iiai»hteues.  Koiiovaloff,  studyiug  the  bexbydro- 
pseudocumene,  which  be  prepared  synthetically  from  pseudocumeue, 
finds  it  to  be  in  all  respects  identical  with  QOnonapbtene,  and  concludes 
that  tbe  supposed  naphtenes,  as  an  independent  series  of  liydrooir- 
boiis,  do  not  exist.    {Berichte,  xx,  i-ef,  570.) 

Action  of  pyridine  on  metallic  salts. — Tbe  observations  of  Jorgeusen 
upon  metallic  pyridine  compounds  biive  been  extended  to  a  number  of 
new  caecs  by  Laug.  When  pyridine  in  excess  is  added  to  a  solution  of 
zinc  cbloridu,  a  voluminous  wbit<i  precipitate  is  formed.  Thisdissolves 
in  boiling  water  with  which  pyridine  has  been  mixed  and  crystallizes 
out  in  long  silky  needles  having  tbe  composition  ZnOli .  2CiHsX.  It  is 
recrystallablu  from  boiling  alcohol,  but  water  decomposes  it  into  free 
pyridine  and  a  basic  chloride. 

From  an  alcoholic  solntioa  of  copper  chloride  pyridine  precipitates 
magnificent  bluish-green  needles  of  CaCli.2<JsDsN.  With  copper  sul- 
phate dissolved  in  water,  pyridine  produces  a  heavy,  light  green  pre- 
cipitate, which  dissolves  in  excess  of  the  reagent.  From  the  latter  so- 
lution alcohol  throws  down  the  compound  (juSO4.CsHsN.3H1O,  which 
is  essentially  the  normal  sulphate  with  two  of  ita  water  molecules 
replaced  by  one  of  the  organic  base.  Cuprous  chloride  treated  with 
pyridine  in  absence  of  air  reacts  so  strongly  that  tbe  mixture  becomes 
boiling  hot.  Upon  cooling  tbe  solution,  crystals  of  CuiCli.'lCsHsN  are 
deposited.  With  great  excess  of  pyridine,  six  molecules  are  taken  up, 
forming  the  salt  CU}Cti.6CsHsN  in  bmg,  greenish-yellow  needles. 

With  an  alcoholic  solution  of  cadmium  chloride,  pyridine  precipi- 
tates tbe  salt  CdCli.2CsHsK  A  similar  salt,  highly  crystallized,  is 
also  formed  by  cadmium  iodide.  With  mercuric  chloride  a  compound 
HgClg.CsQiN  is  prwluced.  Anhydrous  cadmium  chloride  absorbs  three 
molecules  of  pyridine  with  evolution  of  heat.  Other  salts  of  cobalt 
chloride,  ferrons  sulphate,  and  nickel  sulphate  with  pyridine  were  also 
prepared. 

(Berichte,  XXI,  1678.) 

Pyridia  and  piperidin. — In  a  paper  of  nearly  a  hundred  pages,  Lad- 
enburg  presents  tbe  collected  results  of  recent  investigations  made 
partly  by  himself  and  partly  by  students  under  his  direction,  couceru- 
iiig  tbe  preparation  and  properties  of  tbe  pyridin,  and  pipeiidin  bases. 
Tbe  compounds  were  partly  synthetic,  and  in  part  derived  from  tar 
oil,  and  embrace  pyridin,  three  methyl pyridins,  two  etbylpyridina, 
Isopropylpyridin,  two  di methyl pyridius,  three  methyletbylpyridins,  di- 
ethylpyridin,  and  the  corresponding  members  of  the  piperidin  seriea. 
H.  Mia.  142 29  ,- 
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(Aqd.  Cbeiu.,  CCXLVII,  1.)  Some  higher  homologues  of  the  same  series, 
syuthetically  prepared,  are  also  described  by  Jaeckle.  {Ibid.,  ccxlti, 
32.) 

A  netf  base/rom  lea. — Under  tlie  uanio  theophylliue,  A.  Kossel  de- 
scrilWB  a  new  alkaloid  which  occui-s  with  cufi'eine,  but  in  very  small  qnau- 
titles,  in  tea.  Its  formula,  CiHoN^O,,  makes  it  isomeriti  with  tbeobro- 
mine  and  paraxanthiue ;  froui  which  bases,  however,  it  distinctly  differs. 
Unlike  theobromine,  it  crystallizes  with  one  tuolecale  of  water,  and  in 
crystalline  form  it  is  unlike  eitliei  of  its  isomers.  It  melts  at  364<^, 
while  paraxautbine  melts  at  abov<>  2^0°,  and  theobromine  sublimes 
without  fusiou  at  290°.  Its  salts  crystallize  well.  As  it  is  convertible 
into  caffeine  by  methylizatiou,  it  is  doubtless  a  dimetbylxanthinc,  but 
the  position  of  ita  methyl  groups  is  not  yet  determined.  (Beriebte,  XKI, 
2164.) 

Borne  Jiomologucs  of  cocaine. — Startitig  from  cocaiiLe  as  methyl-benzoyl  ■ 
ecgonine,  F.  G.  Novy  has  prepared  the  corresponding  ethyl,  propyl, 
and  isobutyl  compounds,  of  which  the  lli'st  had  alreiidy  been  described 
by  Merck,  In  each  case  benzoyl  ecgoni no  was  heated  in  a  sealed  lubo 
with  the  proper  alkyl  iodide  and  the  corresponding  alcohol.  The  new 
alkaloids  and  their  salts  crystallize  easily,  and  all  possess  like  cocaine 
strong  auoisthetic  properties.     (Am.  Chem.  Journ.,  x,  145.) 

Isatropyl  cocaine. — This  alkaloid,  disco\'ere<l  by  Liebermann,  was  ob- 
tained as  a  bye-product  in  the  extraction  of  cocaine  from  coca  leaves. 
It  is  amoq)hous,  forms  amorphons  sails,  and  has  the  composition  rep- 
resented by  the  formula  CijH^jyOj.  Upon  prolonged  treatment  with 
hydrochloric  acid  i>t  is  easily  split  up  into  methyl  alcohol,  ecgouiue,  and 
two  isomeric  isatropic  acids,  C^HhOi.  In  constitution  it  is  probably  a 
cocaine,  in  which  the  benzoic  radicle  is  replaced  by  one  from  isatropic 
acid.  Physiologically,  the  new  alkaloid  is  highly  poisonous,  differing 
from  cocaine  and  atropine,  and  acting  maiuly  on  the  heart.  (Beriohte, 
XXI,  2342.) 

The  aiJcaloidn  of  areca  nut. — From  the  areca  or  betel  nulJabns  has 
obtained  two  new  alkaloids.  Tlie  first,  arecoliue,  CaQi^iNO,,  is  a  color- 
less, oily  liquid  of  strong  alkaline  reaction,  which  boils  at  about  220°. 
Its  salts  are  easily  soluble,  and  mostly  crystallizable.  It  appears  to  be 
the  physiologically  active  principle  of  the  nut,  and  to  be  near  pelletier- 
ine  in  its  properties.  The  second  alkaloid,  arecaine,  OtHuNO^.  H,0, 
forms  colorless,  easily  solnble  crystals,  whose  solution  reacts  neutral. 
It  loses  its  water  at  lOO'^,  melts  at  213^^,  and  chars  upon  stronger  heat- 
ing. Physiologically  it  is  inactive.  Probably  it  is  related  to  betaioe. 
(Berichte,  XXI,  3404.) 

Atropine  and  hyosoyamine. — Ladenbur^',  investigating  the  isomerism 
of  these  two  alkaloids,  concludes  that  it  is  "physical"  in  character, 
and  that  they  are  related  to  each  other  like  tartaric  and  racemic  acids, 
atropine  being  the  inactive  compound  optically.  The  actual  transfor- 
mation of  one  into  the  other  is  yet  to  be  accomplished,  the  supposed 
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change  heretofore  having  been  deceptive,  on  account  of  iinimrittvH  in 
the  atropineesamined.     (Berlclite,  xxi,  3065.) 

Coloring  matter  from  Ihrosera  Whittakeri.—'Vrolu  thw  tiilii'iH  of  MiU 
South  Australian  plant Beuiiie  Una  i^olalcd  a  iiiaenifltH'nt  nil  rolinjiiii: 
matter  vhich  djea  silk  brilliantly.  It  crystiillizos  eanily  floiii  Huliitluu 
in  hot  alcohol  or  glacial  acetic  acid,  and  haa  the  formula  OnIInOt.  Kroia 
experiments  apoo  the  oxidation  and  reduction  of  the  conipoiiiid,  U«n- 
Die  Infers  that  it  may  bea  trihydroxymethyliiapbtliaquiiiono.  (Jonr. 
Chem.  Soc,  Li,  371.) 

Tke  supposed  identity  of  rutin  and  quercitrtn. — These  two  (inotorliil 
Bubstances  appivxiniate  to  each  other  so  nearly  in  pn>])»rtie>i  imd  >wm- 
position,  that  the  qneetion  of  their  identity  or  dlstinctntMH  han  not 
hitherto  been  settled.  By  the  action  of  strong  acids  both  are  diM^oiti- 
posed  into  quercetin  an<l  iso<lulcite,  they  dye  similar  i»>lorH,  and  havo 
many  properties  iu  coromon.  Scbunck  now  pointH  ont  a  niiinbiir  of 
differences  in  physiciil  characteristics  and  reactions,  and  by  careful 
analyses  shows  that  whereas  qnercitrin  contains  two  nioIeenleM  of  Iho- 
dnlcite  to  one  of  quercetin,  rutin  has  three  of  isodulcite  to  ontt  of 
qnercetin.  The  differences  and  similaritlea  are  thus  eaitily  explained, 
(Jour.  Chem.  Soc.,  Liu,  2C2.) 

The  Jtuoridea  of  the  paraffin  radicles. — Several  »t  tht-m:  com|Miiii»lii 
have  been  prepared  and  deHcritied  by  31oiKHan,  partly  in  i^i-o{i«THlioii 
with  Melsans.  They  are  prodneerl  by  aetiii^  on  sdver  ttnmMf  h  iili  lint 
paraffin  iodideii,  and  up  to  iM-tbotyl  fluoride  tliey  are  c^H'-ori^  at  otdi- 
Darj'  temperatures.  Methyl  flaoride  in  a  eolorU-HH  gus  of  i^xlrfiw.  sta- 
bility, which  is  sapouifiable  only  with  dtfflculty.  It  can  }h:  li'iui'ttttl  in 
Cailletet's  appamim.  The  ethyl  iMim|(onnd  liitiicHt^s  at  — IH.  nrid<tr 
normal  pressure,  and  iMilKilyl  Duonde  l>e(»itne>t  liijuld  at  +th'^.  Tli<; 
gaae«arecouil)niitib!e.aijd  i>iirii  witha  bine  flame.  'Coinpl.  Jii-ii'l.,«rvu. 
260,  9»2,  ll5.Vf 

Tkeadi'tn  of  ttvori^t »/  *"'">'«  vptm  unfajK'-  h<i*m. — \',y  a*'.;,/  i\\ii:t 
aDiline,  onb'tW.i.'i.:^.  |r-.r^*'>i  -  -r.-if.  •U;,<.!—.i. '..if... :■.•■.  ';.,■,■.•-•  l-  '.'.•..:  ■  *:. 
aadcbinol-r**;  wrb  •...'v^ii  f.toiAf.i.u-.ww  a-.fl  A.t'  ■.'^ri  r;^-.*- j."  incl 
a  aentdi  of  ttmif..  :.'t«  ^.'..'.n  t'j*-y  i\'t.j:..i'f  •  .  •/-'■  '•.:':  ■.;.'■'-*,  I'i 
theae  CUMj]*?-;:  ■-•  •,;,*  j., •;'*;''-»  *;.;»*«.•••'(*»*• '(•.,,•,•;  ..w.';'  •/  -.'A  .'* 
bond*  Ijfr.;,;*  •4*..-l'-:  .:  t  .'-i  i  .•.:■'.■..  .■  <-(*,;.»  .';■,•:.  ■ -Ku.  *...■:■., 
J«ar_  X.  l';<. 

OttifT  'Jt-j-:  -.    r  .■-'  '.*  '/.'.-  y, ■.:.■>,  •■  ■■. ■  ■     ■  '-■(   ■-'■,'  -.a*.  "J-   '/!    '  .-. 
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Oil  the  otlier  hand  Mnrquardt  haa  Htuilted  tbe  trimethyl,  trieth;),  tri- 
isubiityl,  aud  triisoainyl  comimunds  oi'  biatnuth.  These  only  form  Baits 
by  re[>laceineiitof  thealkyl  radicle,  whicb  arecompODndgof  thedi-aud 
moDoalkyI  compouuda,  the  bismuth  remaining  triad  throughout.  (Be- 
richte,  XX,  151(>,  and  xxi,  2035.) 

Tbe  t«trapheuyl  and  tetratolyl  lead  coiDpoaods  have  also  been  studied 
by  Folis.  The  derivatives  of  lead  tetraphenyl  are  salts  uf  the  diphenyl 
compound,  being  formed  by  replacement  and  not  by  addition.  (Be- 
richte,  xx,  717  and  3331.) 

By  Marquanit  and  Micbaelis  we  hare  a  research  npon  tellurethyl. 
When  zinc  etbyl  acts  on  tellurium  tetrachloride,  the  mouochloride  of 
tellurium  trieihyl  is  formed.  Tellnrium  tetretbyl  probably  does  not 
exist.     Tellurium  diethyl  is  also  described.     (Bericht«,  xxi,  2043.) 

By  Michaelis  aud  Weitz  tdanisylarsiue  and  its  componnds  and  also 
tripbenetylarstne  are  described,  lu  these  bodies  the  arsenic  remaine 
trivaleut  tbrougbont.     (Bericbte,  XX,  48.) 

A  'aiticoorganic  compound  of  a  new  type, — When  eilicOD  tetrabromide 
or  tetnichloride  is  added  to  an  excess  of  aniline  diluted  with  three  or 
four  volumes  of  benzene,  silicotetrapheuylamide  is  produced.  By  dis- 
tilliag  off  theexcess  of  benzene  on  a  water  bath,  and  crystallizing  the 
residue  from  solution  in  warm  oarbou  disulpbide,  magnificent  colorless 
prisms  of  the  new  compound  are  obtained.  According  to  the  dis- 
coverer, Prof.  J.  Emerson  Reynolds,  its  formula  is  Si(NH0«Hi)4,  aud 
it  neems  to  be  tbe  first  well-defined  compound  in  which  silicon  is  in  di- 
rect and  exclusive  union  with  amidic  nitrogen.  Aboat  50  grammes  of  it 
were  shown  at  the  meeting  of  tbe  British  Association  atBatb.  (Dbem. 
News,  Lvrii,  272.) 

The  action  of  micro-organisms  upon  nitric  add. — ITpoD  cultivating 
tbirty-two  species  of  micro-organisms  in  steribzed  solutions  containing 
nitrates,  Percj;  Fraublaud  found  a  great  difference  in  their  power  of  re- 
ducing nitric  to  nitrons  acid.  Sixteen  or  seventeen  of  tbe  species  pro- 
duced tbe  reduction  more  or  less  completely,  while  the  remaining  fifteen 
or  sixt«en  were  quite  destitute  of  the  power.  In  no  case  did  the  reduc- 
ing action  lead  to  the  formation  of  any  noteworthy  amount  of  ammonia. 
With  two  of  tbe  more  powerful  organisms  the  quality  of  nitrate  reduced 
to  nitrite  in  a  given  time  was  found  to  depend  on  the  prot>ortion  of  or- 
ganic matter — peptone  and  sugar — present  in  the  solution ;  the  peptone 
exerting  far  more  influence  than  tbe  sugar.  Xone  of  the  organisms  ex- 
amined were  capable  of  oxidising  ammoniacal  nitrogen — present  as 
ammonium  cbloride^tonitricor  nitrous  acids.  (Journ.  Ghem,  Soc,  Lill, 
373.) 

Tbe  same  subject  is  also  discussed  by  Warington,  who  made  numer- 
ous experiments  with  pure  cultures.  He  studied  their  ivction  upon  urea, 
upou  milk,  and  upon  nitrates,  using  in  all  twenty  seven  mtcro-orgau- 
isms,  many  of  them  being  well  known  iis  ]>athogenic.  Considering  his 
own  results  in  connection  with  those  of  Frankland  and  others,  as  re* 
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gards  the  uitril'yiug  pouer  of  orgaaisiuu,  tie  coiiclmlcs  tb:it  1141  one  who 
has  worked  with  isolated  bacteria  has  obtained  more  tbau  a  mere  trace 
of  nitric  or  nitrons  acid  iu  animoDiacal  solutious.  On  tim  other  biiml, 
the  mixed  organisms  present  in  arable  ?oil  produce  distinct  aud  com- 
plete nitrification  iu  ammoniacalliqoida containing  twenty-five  parts  of 
nitrogen  in  the  million.  Of  twenty-flve  organisms  studied,  sixteen  re- 
daced  uitrat^s  with  considerable  vigor,  and  seven  were  entirely  destitute 
of  reducing  capacity.  The  reduction  was  from  nitrates  to  nitrites,  and 
not  to  nitrogen.    (Jonrn.  Chein.  80c.,  liii,  727.) 

The  chemistry  of  Jvth. — Atwater  b»8  published  in  the  form  of  a  pre- 
liminary notice  the  results  of  his  elaborate  analyses  of  the  flesh  of 
American  food-flshes.  One  hundred  and  twenty-two  specimens  belong- 
ing to  flfty-two  species  were  examined,  together  witli  two  European 
flshea,  and  an  account  of  the  methods  of  analysis  is  included  in  the 
statement.  The  results  are  given  in  the  form  of  elaborate  tables,  which 
are  not  suitable  for  abstraction.     ( Amer.  Chem,  Journ.,  ix,  421,  and  X,  1.) 
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MINEKALOCiY  FOR  1SS7  AND  1888. 


By  Edward  S.  Dasa, 


GENERAL  WORK  IN  MINERALOGY. 

Tbe  wide  interest  felt  during  tlie  lust  few  years  in  the  general  sob- 
JL-ctof  microacopicjil  mineralogy,  and  tUu  ail va lice  made  in  tbis  tleld, 
are  well  ttbowu  by  the  number  of  new  works  that  hare  recently  ap- 
peared which  are  devoted  to  this  line  of  research.  It  has  been  in  the 
allied  department  of  petrography  that  the  work  has  been  most  nctively 
done  and  the  progress  made,  but  tbe  result  lias  been  to  bring  about  a 
most  iiu)K>rtaut  advance  iti  the  iustrument»  and  methmls  of  study  ap- 
plied to  mineralogy  proper.  The  worksof  Iloaenbuseh  and  Zirkel,  (1873,) 
were  the  pioneers  iu  this  direction,  and  since  then  the  workers  bare 
been  many  and  the  progress  made  rapid.  A  second  edition  of  tbe  work  ' 
of  Kosenbusch  was  published  in  1885.  and  now  an  English  edition '  has 
been  given  to  students  in  this  country  and  England  by  J.  P.  Iddings. 
In  this  translation  the  original  work  appears  in  somewhat  abridged 
form,  but  not  so  much  so  as  to  diminish  its  value,  while  making  it  rather 
more  convenient  of  use.  All  that  is  essential  has  been  retained,  in- 
cluding the  large  number  of  fine  plates  of  mierophotngraphs.  Another 
work  of  similar  character  is  that  of  liutley.'^  The  methods  of  studying 
minerals  with  the  microscope  are  given  systematically,  witJi  the  cliarac- 
ters  especially  of  those  species  which  enter  into  the  formation  of  rocks. 
A  book  of  rather  wider  sco[>e  and  more  profound  character  is  that  of 
AIichel-L6vy  and  Lacroix.'  The  first  author  has  already  made  imiior- 
tant  contributions  in  this  field,  and  the  Mineralogie  micrograph iqno  by 
Fonqu4  and  M.-L6vy  (1879)  is  one  of  the  most  exhaustive  memoirs  that 
has  been  published.  In  the  present  volume  the  author  introduces  some 
of  the  results  of  his  former  labors ;  for  instance,  od  the  variation  of  the 

'  MicTOB(!opicaI  PiiyHJograpliy  of  Rack-mahiii);  Miiipral?,  anil  aid  to  the  Mirroncnpi- 
cal  study  of  RockH,  liy  II.  RofleiiliuHcli,  TranHlateil  anil  uhridgeil  tor  u»o  in  stlioolii  and 
ci>lIegCB,byJose[iliP.  liUiioss.    rtlS  pp.,  aii  plates.    New  York,  li^Sfi.    J.  Wiley  *.Sona. 

' Rock-rormiiiK  Minerala,  by  Frank  Enlli'y,  1'.  G.  S.  252  |>p.  Lnnilon,  1S88. 
ThonioH  Murliy. 

^Lt's  Min^rmix  iea  Roohes:  (1)  Application  ilen  nidtlioitt's  ntin6rn]oi:iqiie<i  et  chi- 
miqiiea  jL  lunr  ^tililo  iiiiur(iHC(>pi(|iio,  par  A.  Miohel-L^vy ;  (_'i)  Donnfe?  phyni'^iies  et 
optiqnea,  par  A,  Micbel-L^vy  et  Alf.  Laoroix.    y;U  pp.     Paris,  ISrttt.     Uaiiilry  &  Cie. 
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angle  of  extiuction  in  crystal  sections  cut  in  diS'crent  directions,  nnil 
other  related  subjects.  The  first  part  is  thus  theoretical  :  Ibe  second 
gives  a  concise  snmmary  of  the  characters,  ebieHy  physical,  of  rock- 
mabiDg  mineral  species.  This  part  of  the  work  contains  nmuy  original 
observations  by  the  authors  of  the  optical  constants,  indices  of  refrac- 
tion, absorption,  and  so  on.  Roseubusch  bus  also  issued  a  set  of  tables 
giviug  in  compact  form  the  microseopicnl  characters  of  all  important 
minerals; '  these  xvill  be  found  of  great  practical  use  by  the  worker  in 
this  line  of  research. 

Belated  to  the  works  mentioned  is  that  of  Tcall  on  British  Petrog- 
raphy, an  extended  and  well  illustrated  volume,  but  tooexclusively  pet- 
rograjibical  to  call  for  more  than  simple  mention.  Other  important  pet- 
rographicalworks  are  those  of  Rosenbnsch  (Die  ma^sigenOcsteine,  1887) 
and  Ro:h  (Allg.  und  chemische  Geologic,  vol.  2,  1887). 

The  workof  Goldscbmidt'on  Crystallography  and  the  forms  of  crys- 
talline mineritis  is  without  question  the  most  extended  which  has  ever 
been  undertaken  in  this  field.  The  author  has  developed  a  new  sys- 
tem of  crystallograpbic  notation,  simply  related  to  those  in  common  use, 
and  designed  to  exhibit  especially  the  relations  of  the  forms  of  a  crys- 
tal as  given  in  the  projection.  In  connection  he  basdeveloped  a  method 
of  calculation  adapted  to  this  notation,  and  further  has  given  a  thorough 
discussion  of  the  various  systems  that  have  been  in  use  from  the  ear- 
liest time  down.  This  forms  the  first  half  of  the  first  volume,  after 
which  begius  the  work  proper,  namely,  the  catalogue  for  each  species 
of  all  the  planes  that  have  been  observed  with  the  literature,  the  letters 
and  other  notation  of  different  authors,  the  equations  for  transforma- 
tion, and  so  on.  The  species  are  arranged  alphabetically,  and  the  whole 
work  is  to  consist  of  three  large  volumes.  The  working  mineralogist 
will  profit  to  uo  small  degree  from  the  author's  labors,  though  the  fact 
that  neither  figures  nor  angles  are  given,  and  that  theoretical  consid- 
erations have  often  led  to  a  variation  from  the  commonly  accepted 
method  for  the  orientation  of  the  crystals  of  a  species  will  restrict  its 
usefulness. 

Several  volumes  on  local  mineralogy  have  recently  appeared.  The 
Kussian  Mineralogy^  of  von  Kokscharof  ims  now  entered  upon  its  tenth 
volume,  and  although  the  veteran  author  celebrated  his  fiftieth  auui- 
versary  of  active  service  in  1887  he  is  still  carrying  forward  his  labors 
with  vigor.  Thepresent  state  of  knowledge  in  regard  to  the  mineralogy 
of  India  is  well  presented  by  F.  R.  Mallet,*  in  a  volume  devoted  to  this 

>  Uliirotabclleii  mir  mikroakopiaclieii  MliK-nilbualijiniiiiNg  in  lioHteiiii'Ti.  Sliittt;aTt, 
1888. 

'ludei  dcr  Kr.vslaliroruien  i\ex  Miaerulioti,  vol.  i,  t^>;  vol.  ii,  tins.  1-4.  I8S8; 
Yol.  ni,  Nos,  i-a,  img. 

' Mul«ri alien  r.nr  Miiivviitojjie  Kiisslauds,  vuu  N.  vou  Kokacliamn-,  IfJ'.S,  vol.  10,  pp. 
l-2i4, 

*A  Msuual  of  tbu  Geolugy  of  ludis,  part  iv,  Mineralogy  (iiiiiinly  iion-ecoDomic),l)jr 
V.  K.  Mallet,  IVJ  pp.,  with  4  platen.     Calcutta,  1H8^. 


MINEBALOOY.  457 

subject,  ami  forinint;  voliuiifi  IV  of  tb«  Geology  of  India.  Except  in 
certain  special  directions,  tlie  miner»l  weitltb  of  tliiK  country  is  but  par- 
tially developed,  and  much  roiiiaiiis  to  lie  done,  )mrlicular]y  on  tlie 
scientific  side.  I'rogn^ss  will  be  Ktimulatcd  and  directed  by  this  excel- 
lent volume.  A  large  volume  lias  been  prepared  by  Liversidge '  on  the 
mineralogy  of  Kew  Soutli  Wales,  being  an  extension  of  earlier  publica- 
lii)ii»,  by  the  author  on  the  same  Bubject.  It  is  a  handsomely  published 
work,  with  a  large  colored  map  of  that  part  of  Australia,  and  giving  a 
detailed  scientific  account  of  tlie  local  mineralogy.  Tbe  paragraphs 
on  the  diacoverj'  and  occurrence  of  gold,  diamonds,  tin  ore,  and  similar 
subjects  will  be  consulted  with  es|>ectal  interest. 

The  volumes  on  tbe  mineral  resources  of  tbe  United  States  for  1886 
and  1887,*  tbe  fourth  and  Rflh  of  tbe  series,  are  too  well  known  in 
character  and  scope  to  need  to  be  described  at  length.  They  have  been 
editedby  David  T.  Day,  with  the  assistance  of  various  persons  in  special 
fields,  and  present  very  fully  the  present  atato  of  the  development  of  the 
economic  minerals  and  mineral  indastries  of  this  country.  Tbe  tabu- 
lated list  of  localities  at  which  nsefnl  minerals  are  being  and  hare  been 
mined,  prepared  by  A.  Wiltiamn,  and  notes  oo  localities  of  precious 
stones,  by  G.  F.  Kunz,  may  be  mentioned  as  of  particular  mineralogical 
interest. 

A  mineralogical  report  for  California  for  18S6  has  been  issued  by  H. 
G.  Hanks,  and  two  otlier  volumes  for  1887  and  1888,  by  William  Irelan, 
jr.  Scacchi  has  publishetl  a  list  of  the  large  number  of  species  that  have 
been  identified  or  newly  discovered — and  in  greHt  part  by  himself— at 
the  wouderfnlty  active  laboratory  of  Vesuvius.  A  list  of  tbe  large  nam- 
btT  of  minerals  from  tlie  neighborhood  of  New  York  City  has  been  pub- 
lished by  the  late  B.  F.  Obauiberlin.  Some  other  mineralogical  works 
to  be  noted  are  the  following:  Tbe  Manual  of  Mineralogy  and  Lithology, 
fourth  edition  (1887),  by  James  D.  Dana.  The  Grnudriss  der  Edelstein- 
kuiide,  by  Paul  Groth  (1887).  A  Chapter  in  the  History  of  Meteorites, 
by  the  late  Walter  Flight  (1887).  Tbe  Mineral  Physiology  and  Pbysi- 
ography,  by  T.Sterry  Hunt, presents  the  author's  theoretical  views  as  to 
mineral  classification  and  relationship.  A  new  mineralogical  periodical 
was  commenced  in  1887,  called  Itivista  di  Mineralogia  e  Crista  I  lografia 
Italiana,  edited  by  B.  Pancbianco,  at  Padua. 

CKYSTALLOGRAPHV   AND   PHYSICAL  MIMBBALOGT. 

Some  important  additions  have  been  made  to  our  knowledge  of  the 
Rt>ecies  wbicii  fall  in  tbe  tetartobtdral  divisions  of  the  hexagonal  system. 
Cinnabar,  which  was  long  ago  shown  by  Ues  Oloizeaux  to  belong  to  the 

'The  MineriUa  of  New  Sontti  Wales,  ale,  bj  A.  Liversirtge,  ;(2fi  pp.,  with  n  majj. 
London.  I8da.    TiUbner  &  Co. 

'Mineral  Begources  of  tlip  United  Slntofl,  calpadBr  yoar  ieB6,  i^I.1  pp.,  i!iaa«d  inlHBT; 
calendar  year  1H87,  atS  pp.,  isstieil  in  If^.  David  T.  Dny.  U.  S.  Geological  Survey. 
J.  W.  Powell,  Director. 
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trapezolieilral-tetiirtohedral  divisioo  like  qnnrtz,  with  the  conseqnent 
lM»wer  of  circular  polariz;»tioii,  has  been  recently  studied  by  A.  Schmidt,' 
and  later  by  H.  Traiibe,^  ou  the  morphological  side.  The  uiatcrial  ex- 
amineilwn.sfrom  Mount  Avala,  near  Belgrade,  in  Servia,  and  the  crystals 
have  afforded  a  considerable  number  of  new  forms,  especially  among  the 
trapezobedrons.  These  trapezohedral  planes  are  largely  developed,  thus 
exhibiting  this  character  of  the  species.  On  the  rhombohedral  side  the 
tetartohedr&l  species,  toormaliDe,'  dolomite,^  and  phenacite'  have  been 
studied  by  Bamsay,  Becke,  and  FenBeld,  respectipcly.  The  tetartobe- 
dral  character  of  tourraaliue  was  shown  iu  1871  by  the  Russian  miner- 
alogist, Jerofeieff,  who  published  a  long  paper  upon  the  Russian  species. 
This  paper,  bowerer  seems  to  have  been  for  the  most  part  overlooked 
by  later  writers.  Solly  (1884)  describes  a  crystal  from  Pierrepont,  New 
York,  with  tetartohedraldevelopmeotof  planes,  and  Ramsay  shows  that 
there  is  no  question  in  reganl  to  this  point.  The  crystals  examined  by 
htm  were  from  Eamfos  and  Snarum,  in  Norway,  and  exhibitetl  the  tetar- 
tohedral  character  in  the  distribntion  of  the  planes  aiid  the  asymmetric 
form  of  the  etching  figures. 

Becke's  monograph  upon  dolomite  is  an  important  contribution  to  our 
knowledge  of  that  species,  giving  a  number  of  new  forms,  chiefly  of  the 
tetartohedral  character,  that  is  rhombohedrons  of  the  thinl  series,  and 
establishing  the  right  or  left  handed  character  of  all  the«e  planes,  as  has 
not  been  attempted  before.  He  also  describes  the  vicinal  planes,  and 
the  various  tnethoda  of  twinning  witii  a  large  number  of  figures.  Other 
crystals  of  dolomite,  also  exhibiting  these  tetartohedral  forms  have 
been  described  by  A.  Sella  in  a  pai»er  upon  crystals  of  the  rare  mag- 
nesium fluoride,  scltaite,^  named  in  honor  of  his  father  Quintiuo  Sella. 

The  phenacite  crystals  of  Mount  Antero,  Colorado,  are  described  and 
figured  by  Peufield;  they  are  interesting  since  a  tetiirtohedral  form, 
that  is,  a  rhombohedron  of  the  third  series  is  often  the  predominating 
form  and  terminates  the  crystals  sometimes  alone.  An  earlier  account 
of  these  crystals  was  given  by  Des  Cloizeaus.  A  somewhat  related  sub- 
ject is  the  crystallization  of  the  two  ruby  silvers,  pyrargyrite  and  prous 
tite,studied  exhaustively  on  the  historical  side  a  few  years  ago  by  Reth- 
wisch  and  now  recei^'ing  new  contributions  from  the  original  work  of 
Miers.'  He  decides  ui>on  slightly  diScrent  angles  tor  the  fundamental 
rhombohedron  from  those  of  Eethwisch  (viz,  71<^  22'  pyrargyrite,  72°  12' 
proustite)  and  questions  his  conclusion  as  to  the  relation  of  this  angle 
to  the  composition.  The  study  of  the  fine  series  of  specimens  in  llio 
British  Museum  baa  enabled  him  to  add  npwards  of  twenty  new  forms 

•ZtiiiRehi-T.  Kryst,,  vol.  xill,  4:i3. 

-Ibid.,  vol.  xiv.Sftl, 

' UiliniiK  SvPDsk,  Vet.  Ak.  Handl.,  vol.  xii,  p. 3. 

*  Min.  pet  r.  Mittb.,  vol.  x,  93. 

'Amer.  Joiirn.  Sci.,  vol.  XXXIIi,  130,  XXXvi,  320. 

■^Meni.  Acoail.  Liiicfl,  vol.  iv,ren<l  November  13,  1S87. 

'  Mlnera logical  Magaziae,  1888,  vol.  viii,  p.  37. 
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to  the  already  long  catalogue  for  tbe  two  species,  aud  others  that  are 
notcertaio.  He  also  distiogaishes  between  tbe  characteristic  forms  of 
pyrargyrite  and  proiistite,  not  often  attempted  before,  and  develops 
the  bemimorphic  nature  of  the  two  species. 

A  study  of  some  specimens  of  polianite  from  Platteu,  Bohemia,'  has 
led  to  tbe  interesting  cDQclustOD  that  tbeaubydrous  MdUj  crysiallizefi  in 
tbe  tetragonal  system  aod  is  isomorpbous  with  rutiie  (TtOj)  cassiterite 
(SoOt)  and  zircon  (SiOz,  ZrUa).  Tbe  fact  that  tbe  \mni,  gray  uianganeae 
ore,  polianite,  was  distinct  from  thesoftpyrolusite  was  long  ago  insisted 
upon  by  Breithaupt,  and  his  view  is  tbus  fnlly  sustained.  Flint  baa 
extended  his  earlier  crystallograpbic  studies  and  has  given  valuable 
contributions  on  scolecite,  brauuite,  hansmannite,  and  otber  species 
from  Sweden.  The  crystals  of  rutiie,^  apatite,  aud  beryl,  of  Alexander 
County,  Korth  Carolina,  are  described  by  Hidden  and  Washington  and 
shown  to  have  a  number  of  int«resting  features.  Some  of  the  species  of 
tbe  chrysolite  group  have  been  studied  by  Bauer^  and  the  relation  be- 
tween theirforms  and  composition  broughtout.  Tbe  species  especially 
considered  are  chrysolite,  hyalosideritc,  and  the  magnesium  silicate 
forsterite.  Crystals  of  kaolinite,*  rarely  obtainetl  in  a  form  allowing  of 
stndy,  bavc  been  described  by  Allan  Dick  and  tlieirform  measured  and 
flgnred  by  H.  Miers.    A  monocliuic  parameter  is  assigned  to  them,  viz : 

a  :  b  :  c  :=0..1748  :  1  :  4.7267;  y?=83o  11' 

Tbe  kaolinite  from  Colorado'  was  recently  referred  to  the  triclinic 
system  of  Reusch  on  the  basis  of  an  optical  examination.  The  subject 
of  the  crystallization  of  nllmanuite  has  been  reviewed  by  Elt^in,^  and  it 
is  shown  tbat  both  kinds  crystallizing  in  the  pyritohcdral  aud  tetrahe- 
dml  divisions  of  tbe  isometric  system  are  identical  in  compoHlion,  as 
proved  by  analyses  by  Jannascb.  An  inaugural  address  by  Herschenz 
gives  an  account  of  tbe  Harz  barite,  with  a  number  of  new  forms.  DU- 
sing'  adds  many  other  new  planes  for  crystals  of  various  localilies; 
many  of  them  seem  to  be  vicinal  planes.  The  inexhaustible  species 
epidote  has  been  taken  up  anew,  the  Swedish  mineral  by  Flink,'  that 
from  tbe  Austrian  Alps  by  Griinzer,*  and  again  by  Zimau.vi,"'  and  that 
from  Elba"  by  Artini.  The  result  of  these  memoirs  is  to  add  a  number 
of  new  forms  to  the  already  very  long  list.  Tbe  absorption  phenomena  of 
epidote  have  been  studied  byEamsay."  Becke"  continnes  a  former  line 
ofinvestigution  in  describing  the  etching  figures  on  |)yrite,  KphHierite, 

■Amer.  Journ.    Sci.,   1888,  vol,  xx.W,   ■      'Bib.  Sveijsk.V.t.  Ak.  llandl,, vol.xii, 

243.  i  pt.  2. 

'/Wd.,  1887, to].  XXXIII.  p.  501.  '      *Mon>-   Accad.    Lineic.   lc!87,   vol.   IV, 

'Jahrb,  Mia.,  la^T,  vol.  i,  1.  November  li. 

*Min.  Mag.,  19«e.  vol.  viii,  p.  15.  j      '"M'"-  V'^-  MitUi.,  voi.  ix,  3t>l. 

M&brb.MiD.,  1887,  vol. II, 70.  |      "FnMtatii  KOzlflny,  v..l.  xviii,  443. 

'Ihid.,  169.  !      i-'Zeitachr.  Kr.vKt.,  vol.  xiii,  S>7. 

'Zeitschr.  KrjHt,,  vol.Xiv,  461.  "Min.  petr.  Milth.,  vol.ix,  p.  1. 
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galena,  and  magnetite.  Of  more  general  physical  character  may  be 
mentioned  the  work  of  Q.istings'  ou  the  donble  refrnction  of  calcite; 
remarkable  as  of  a  higher  grade  of  accuracy  thau  any  cxpei'iinents  of 
the  same  kind  before  made,  and  which  jirove  the  law  of  Hnyghens  to 
bo  true  to  less  than  one  part  in  fire  haodred  thousand.  In  other  words, 
it  is  conclnded  that  there  is  uo  known  method  by  which  an  error  in  it., 
if  it  is  not  absolutely  true,  can  be  discovered.  Backstrom*  has  contrib- 
uted a  paper  on  the  thermoelectricity  of  crystals.  An  excelleut  discus- 
sion of  the  molecular  structure  of  crystals  lias  been  given  by  Groth,  in 
his  address  before  the  Munich  Academy.  A  paper  read  by  J.  W.  Jndd' 
before  the  Mineralogical  Society  of  Great  Britain  is  also  an  interesting 
discnssiou  of  the  development  of  a  lamellar  structure  in  quartz  crystals 
by  mechanical  means.  Abstracts  of  a  number  of  other  papers  of  1887- 
'88  referringmore  or  less  closelyto  mineral  physics  are  given  in  Groth's 
Zeitschrift,  vol.  XV,  p.  298  et  xeq. 

CHEMICAL  MINEBALOGY. 

Itiggs  has  investigated  anew  the  composition  of  tourmaline,*  and  with 
improved  methods  hiis  made  a  series  of  analyses,  twenty  in  all,  of  the 
widely  different  varieties  from  typical  localities.  The  following  ratio  is 
established  :Si:B:B>:0  =  l:^:!:5  and  the  formula  ItgBOiZSiOi 
where  K'  is  the  niiivalent  equivalent  of  the  bases  with  the  oxygeu-excess 
iucorporatedin  an  A1=0  group.  If  an  O—H  group  is  assumed  tbe  for- 
mula is  written,  EmBOjaSiOn.    The  typical  kinds  are  then 

Lithia  tourmalinn I^SiO.-.     30,0,    4HiO.    8AliOj.    3(Na,Li)iO. 

Iron  toiirnialine liSiO-.    .t^Os.   4H,0^   7A1,0..     4PeO.N»jO. 

Maguesia  toiirmalLuo..l!>SiOj.    .IBiOj.   4HaO.    .^AIjOj.     '/MgO.lNniO. 

Wiilfing'  has  made  Ihe  analyses  of  Kiggs  the  basis  of  a  series  of  cal- 
culations designed  to  throw  ligfatupon  the  composition.  He  concludes 
that  the  various  varieties  can  be  regarded  as  isomorpbous  mixtures  in 
different  proportions  of  the  molecule.-4 

Sii.BcAl.fiNa^HsOc,  and  SiuBsAI,„Mg„H60«. 

Clarke  has  added  some  analyses'  to  those  previously  published  of 
different  kinds  of  mica,  including  a  muscovite  from  North  Carolina,  and 
a  number  of  iron  micas  from  different  points.  Tbe  same  author  has 
studied  the  nickel  ores  of  Oregon,'  which  are  similar  to  those  of  New 
Caledonia  in  composition.  He  concludes  that  tbe  parent  mineral  was 
a  nickel-bearing  olivine.  Whitfield*  contributes  a  series  of  analyses  of 
some  borates,colcmauite,ulexite,ludwigite,axiuite,  etc.,  nsingrecentim- 

iAiuiT..Joiir.  Rui.,  ISriJi,  vu\.  x\w,  (iO.  '^Min.  petr.  Mittll.,  16Si,  vol.  x,  Hil. 

'CKrvorsigt.  k.  Vet.  Akail.  Fiirliaiiill,.  'Ainer.  Joiirn.  Sci.,  vol.  \xxiv.  111. 

No.  8,  lf*88.  '  Ibid.,  vol.  xxxx,  48:t. 

I  Min.  Mag.,  186S,  vol.  vni,  1.  •Amor.  Jour.  Sci.,  1837,  vol.  xxxiv,  p.  tiSI. 
'  Anier.  Joiirn.  Sci..  m^f.  vol.  xxxv.  X,, 
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proved  methods  in  determiniDg  tbe  boron.  Pentield  aud  Sperry'  have 
also  worked  iu  the  same  liae,  aud  their  analyses  of  liowlite  prove  that  it 
is  in  fact  a  silicoborate,  not  a  mixtare  as  had  been  suggested  before,  and 
Laviug  the  composition  HgCatBgSiOu. 

Jantiasch'  has  analyzed  a  series  of  heulaodites  from  difterent  locali- 
ties and  proved  that  they  contain  considerable  amounts  of  strontium  (iip 
to  3.6  per  cent.)  which  must  have  been  overlooked  by  earlier  analysta. 
Linck^  has  made  au  examination  of  some  iron  sulphates  from  Gbili  on 
both  (he  chemical  and  crystallograpbic  side,  adding  a  new  species 
(qgeDstedtite,  see  beyond)  aud  also  new  points  about  copiapite,  coquim- 
bite  and  roemerite,  halotrichite  and  flbroferrite.  Tbe  work  of  Frenzel 
and  Darapsky  iu  the  same  direction  in  mentioned  on  a  later  page. 

EakiuB*  gives  descriptions  and  analyses  of  tveo  snlphaiitimonites  from 
Colorado,  oue  of  which  is  a  freieslebenite  contaiain^  oulylead;  the 
other  has  the  composition  3PbS.2Sb283.  An  inaugural  dissertation  by 
Carl  Hursch  is  devoted  to  the  discussion  of  tbe  water  in  the  zeolites 
with  numerous  analyses.  Another  by  Vogel  gives  a  number  of  analy- 
ses of  vesuvianite  from  different  localities,  without,  however,  attempt- 
ing to  establish  a  new  formula.  Still  another  by  IN^oeltiug  discnsses 
the  relations  of  the  "  Schaleubleude  "  to  the  ordinary  isometric  sphale- 
rite and  the  hexagonal  wurtzite.  He  tinds  that  wurtzite  is  generally 
present,  aud  probably  in  many  cases  has  been  formed  by  molecular  re- 
arrangement from  the  original  sphalerite. 

An  important  series  of  papers  by  Jnlien^  discusses  at  length  tbe  re- 
lations of  tbe  different  minerals  coming  uuder  the  general  head  of  iron 
pyrites,  pyrite,  marcasite,  and  pyrrhotite,  especially  as  regards  their  oc- 
currence together.  The  varying  physical  characters  of  pyrite,  specific 
gravity,  color,  and  especially  resistance  to  change,  are  found  to  be  due 
to  tbe  presence  of  marcasite — the  less  stable  compound — with  it  in  dif- 
ferent proportions.  This  is  shown  to  have  important  applications  as 
affecting  the  durability  of  building  stones  containing  iron  pyrites.  The 
alteration  of  pyroxene  into  serpentine  has  been  minutely  studied  by 
Merrill*  for  the  locality  at  Montville,  New  Jersey.  Tbe  jade  articles  in 
the  Washington  Museum  have  been  studied  chemically  and  microscop- 
ically by  Clarke  and  Merrill.'' 

Tbe  synthetic  formation  of  minerals  has  been  further  studied  by 
some  of  the  French  chemists,  who  have  already  done  such  important 
work  in  this  direction.  Among  the  various  contributions  in  this  field 
are  the  formation  of  crocoite,  celestite,  ttnglesite,  hydrocemssite,  by 
Bourgeois;  of  pbarmacolite,  by  Duf<§t;  of  zincite,  franklinite,  magne- 
tite, tephroite,  rhodonite,  wollastonite,  barite,  celestite,  anhydrite, 
pyrolnsite,  by  Gorgeu ;  quartz  and  tridymite,  by  Kroustchoff;  of  pyro- 

I  IbU.,  !>,  -XIO.  i^Adu.  New  York  AcaJ.  Sci. 

>BeT.  CliHUt.  Ues.,  Berlin,  vol.  xx,  3i\i.         "Proc.  U.  S.  Nat.  Museum,  p.  105,  Icfide, 

'ZeiUcbr.  Krygu,  vo),  xv,  1.  'iWd.,  p.  115. 

^Amer.  Jour.  Sci.,  19d0,vol.  xxxvi,  450.  , 
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nKir|iIiitt>,  miriietite,  cairtp.vlite,  by  Micbel ;  of  \}\  rochroite,  by  de  Schot- 
tei).  Pa)ii'i'»  »[""■  *'■*'  above  nnhjects  will  be  fonnd  in  volamea  ix  and 
X  of  tbe  Bnllf  tin  of  the  l''reu(;b  Mitieralogical  Society. 

A  pajier  of  especial  interest  on  tbis  class  of  topics  is  that  of  Doel- 
ter'  on  the  s.vntliesis  of  tlie  micas  by  fusing  togetber  TsrioDs  silicates 
wit  b  metallic  Hiiorides.  'I'bits  the  fasion  of  an  aluminous  hornblende  or 
Rngite  with  sodium  or  tnaguesium  fluoriile  yielded  a  macnesia  mica 
(nieroxene) ;  from  an  aluminous  augite,  with  little  iron,  a  mica  reseiu- 
bliiig  pblogo|iito  was  obtained,  and  from  glaucopbane  a  magnesia  mica 
ooutainint;  a  considerable  amount  of  soda.  By  fusing  togetber  the  sili- 
cate EiAlj^ijOe  with  potassium  or  sodium  fluoride  in  potassium  fluo- 
silicate,  muHCOvite  was  obtained.  With  magnesium  silicate  a  mica  near 
phlogopite  was  the  result,  and  if  iron  silicate  was  also  used  a  brown 
mica  near  meroxene  was  obtained.  The  same  potassium  silicate,  with 
lithium  silicate  and  |)Otasijium  or  sodium  fluoride,  yielded  a  mica  with 
large  axial  angle.  Wben  penuine  was  fused  with  potassium  silicate  a 
pnxluct  resembling  phlogopite  wasthe  result;  a  magnesium  garnet  un- 
der like  conditions,  a  meroxene  mica  low  in  iron.  Andalusite  fused 
with  the  fluorides  of  potassium,  of  silicon,  and  aluminium  yielded  a 
muecoTite,  and  by  the  addition  of  litbia  and  iron,  a  mica  near  zinnwal- 
dite-  From  vesnriauite  mica  was  seldom  obtained,  the  common  result 
being  scaiiolite.  The  author  also  describes  his  results  in  obtaining  the 
calcium  silicate,  wollastouite,  by  fusing  together  CaSiUj  with  calcium 
and  sodium  fluorides.  There  have  also  been  recent  contributions  to  the 
same  subject  by  Hautefenille^  and  by  Kroustehofl'.' 

NEW  MINERAl,  OCCUBBENCE8. 

A  point  ot  much  interest  is  the  discoverv  of  a  diamond-like  form  of 
carbon  in  the  meteoric  stone  of  Novo-Urei,  Penza,  Bussia,  which  fell 
Sei)tember  22,  lti&6.  Tbis  is  described  by  Jerofeieff  and  Latschiuoff.* 
The  meteorite  was  not  unusual  in  general  appearance,  having  a  dark- 
gray  color  and  consisted  chiefly  of  olivine,  augite,  and  nicketiferous  iron. 
In  the  course  of  the  analysis,  however,  it  was  found  that  from  2  to  2} 
per  cent,  was  not  attacked  by  acids  ;  nearly  two-thirds  ot  tbis  proved 
to  consist  of  amorphous  carbon,  and  the  remainder  in  the  form  of  light- 
gray  grains  was  also  nearly  pure  carbon.  These  grains  had  a  specific 
gravity  of  3.1,  and  a  hardness  sufficient  to  scratch  corundum,  so  that 
the  conclusion  was  reached  that  tbey  were  true  diamond,  perhaps  in 
a  massive  form  like  the  carbonado.  The  occurrence  of  graphitic  carbon 
in  isometric  form  in  an  Australian  iron  is  mentioned  under  the  descrip- 
tion of  cliftonite  beyond. 

The  rare  aluminium  silicate,  dumortierite,  remarkable  for  its  fine  blue 

'  Mia.  iietr.  Mitlb.,  18^8,  vol.  X,  67. 

-c.  R.,  vol.  CIV.,  r>oe. 

^  Miu.  potr.  Hitth.,  vol.  is,  55. 

*Verhandl.  Rues.  UId.  Ges.  ftt  St.  reteraburg,  vol.  x 
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color  and  strong  pleochroism  bas  been  noted  at  a  number  of  localities 
siuce  its  original  discover)',  near  Lyous ;  these  are  Brignais,  depart- 
ment of  the  Ubone,  France;  Wolfeliau,  iu  Silesia;  nearTredestrand,  in 
Norway ;  Harlem,  New  York,  and  Olipi  "Vuma  County,  Arizona.  The 
equally  rare  mineral  bertrandite,  a  beryllium  eilicate,  first  foond  near 
Nantes,  bas  since  been  identified  at  Piselt,  Bohemia,  by  Scharizer,'  and 
in  Colorado  with  the  beryl  and  pbenacite  of  Mount  Antero  by  Penfield.' 
This  last  occurreDce  of  pbenacite  deserves  special  note,  since  it 
has  added  materially  to  our  knowledge  of  tbe  species  as  noted  before. 
Another  new  locality  of  ])het}acite  bas  also  been  discovered  in  tbe  region 
of.  Stoueham,  Maine,^  a  few  miles  west,  jnst  across  tbe  State  line  iu 
New  Hampshire,  iit  North  Chatham, 

L&veuite,  a  mineral  recently  (18'^'d)  described,  from  the  island  L&ven, 
on  the  Norwegian  coast,  bas  been  identified  at  several  widely  separated 
localities,  tbus  in  tbe  elueolite  syenite  of  Brazil,  and  the  foyaite  of  West 
Africa.  Attention  bas  been  called  by  J  udd*  to  the  occurrence  of  lencite 
iu  Australia,  and  G.  H.  Williams^  shows  that  the  rare  calcium  titanate 
perofskite  occurs  in  tbe  serpentine  of  Syracuse,  New  Yoi  k.  Kunz^  de- 
scribes a  variety  of  oligoclnse  remarkable  for  its  glassy  transparent  char- 
acter; it  is  from  Bakersvtile.  Nortb  Carolina.  It  has  been  analyzed  by 
Clarke,  aud  later  by  Fenfield,'  and  the  latt«r  finds  further  that  it  is  ab- 
normal in  its  optical  character,  giving  an  extinction  angle  on  the  base  of 
+  40°  instead  of  +  1. 

The  Mammoth  mine,  Utah,  bas  reeently  afforded  a  series  of  rare  copper 
aiseniates,  most  of  which  had  not  before  been  known  from  this  country 
These  were  first  noted  by  Richard  Pearce,  and  since  have  been  described 
by  Hillebraqd"  on  tbe  chemical,  and  Washington  on  tbe  physical  side. 
Among  the  species  identified  are  olivenite,clincclasite,phnrmacosiderite, 
misite,  erinite,  tyrolite,  cbalcophyllite,  brochantite,  scorodite.  Scorodite 
is  also  shown  by  Hague^  to  be  a  hot  spring  deposit  in  the  Yeilowstoue 
Park. 

Crystals  of  rhodocbrosite,  of  a  beautiful  pink  color,  and  perfectly 
transparent,  have  been  obtained  from  the  John  Keed  miue.  Lake  County, 
.  Colorado;  it  is  perhaps  tbe  finest  occurrence  of  the  species.  Tbe  western 
United  States  have  also  recently  yielded  fine  specimens  of  azurite, 
cnprite,  malachite,  vanatlinite,  wnlfeuitc,  from  Arizona;  hauksite,  cole- 
manitc,  trona,  from  California,  and  many  others. 

Tbe  recent  demand  for  some  of  the  rare  chemical  elements  for  technical 
purposes  has  led  to  the  discovery  that  the  supposed  relatively  rare 
minerals,  zircon  and  monazite,  occur  on  a  large  scale  in  the  rocks  and 
soil  of  Nortb  Carolina.     During  sis  months  in  1SS7-1S88,  no  less  than  25 

I.  I  "  Amer.  Jour.  Sci.,  vol.  xxxiv,  p.  VST. 

VI,  :a.  !  "Aiiier..Tour.  Sci.,  viil.  \xxvr,  SW. 

»Kunz,  Anier.  Ji.iirii.KKi.,  vol.  \XKVi.  ;  W6id.,  p.:fJ4. 

2aii,478.  j  'Amer.  Jour.  S.-l..  vol,  x\.\v,aye. 

'Mill.  Mag.,  vol.  VII,  l'J4.  1  "  Ibid,  vol.  xsxiv,  171. 
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tons  of  ziruuuti  were  oblaiued  from  thn  Greea  Uiver  tiittios,  ITeuderson 
County,  Korth  G»roliua;  tfan  lainiDg  was  tumied  ou  under  contract 
with  W.  E.  Hidden.  The  Bamo  uiiQcralogist  Las  deiicribed'  the  rare 
yctriuu  pbosphAte,  xenotime,  from  a  number  of  new  localities  iu  North 
Carolina,  and  also  from  Kew  York  (Manhattan  Island). 

Some  of  the  most  important  mineral  discoveries  of  the  past  two  years 
are  contained  in  the  following  descriptions  of  new  species. 

NEW  MINERALS. 

Amarantite. — See  Hobmanuite. 

Arseniopleite. — A  new  manganese  arseniate,  belonging  to  a  group  of 
minerals  to  which  a  cousidemblu  number  of  new  spectes  liare  been  added 
recently.  It  occurs  in  cleavablc  masses  or  nodules,  often  forming  small 
veins,  with  rhodonite  and  hausmannite,  in  a  crystalline  limestoue  at  the 
Sjit  mine,  Uryhyttan,  Sweden,  its  color  is  retldish  brown.  It  has  been 
iuvestigateil  optically  by  Bertraud  and  found  to  be  uniaxial  with  nega- 
tive double  refraction,  and  probably  is  to  be  referred  to  the  rhombo- 
hedral  system.    An  analysis  yielded  the  following : 

AmOi        Sb,0.  MdO         FtnO,        PbO        CnO        UgO       n,0    CI. 

M.m      trace        'iH.iKi      U.Gtj       4.48      ^.11      :t.lO      4.54   trace  =97.14. 

Deducting  impurities  and  correcting  it  according  to  the  state  of  oxi- 
dation of  the  manganese  it  becomes  Mn^  0, 7.8t),  ^InO  21.25.  (Described 
by  L.  J.  Igelstrom  in  Bull  Soc.  Min.,  1888,  vol.  xi,  39.) 

AuerUte. — A  new  thorium  mineral  of  peculiar  interest  because  it  seems 
to  occupy  an  intermediate  position  between  the  silicates  and  phos- 
phates. It  was  discovered  by  W.  E.  Hidden,  in  Henderson  County, 
North  Carolina,  occurring  in  ilisiotegnited  granitic  rocks  associated  with 
zircon  and  implanted  upon  it  in  parallel  position.  It  is  found  in  pris- 
matic tetragonal  crystals  like  zircon  in  form  and  angle.  It  has  a  pale 
yellow  to  orange  or  deep  red  color.  The  hardness  is  2.5  to  3,  and  the 
specific  gravity  4,42  to  4.77,  the  orange-red  crystals  bavitjg  the  higher 
density.  The  luster  is  wax  like  aud  it  is  brittle  and  easily  crumbled. 
An  analysis  by  J.  B.  Mackintosh  gave  the  following  results: 

SiOi         P/fi  TbOi  F„03       CaO  UgO         i.ttChete.       HA.COi 

7.64       7.4C         70.13        1.38        0.49         0.29  1.10         U.'il  =S»9.70 

The  water  and  carbon  dioxide  are  present  in  about  the  ratio  of  10 :  I. 
Assuming  the  homogeneity  of  the  material,  which  its  appearance  seemed 
to  justify,  the  mineral  is  a  hydrous  silicate  and  phosphate  of  thorium. 
It  will.be  remembered  that  the  cerium  phosphate,  mooazite,  uniformly 
contains  more  or  less  thorium  silicate  about  which  there  has  been  some 
difference  of  opinion  as  to  whether  it  is  an  impurity  or  not;  this  new 
mineral  throws  light  upon  the  question.  It  is  named  after  Dr.  Carl 
AuervoD  WeUbach.  (Described  by  Hidden  and  Mackintosh  iu  Amer. 
Jonru.  Sci.,  1888,  XXXVl,  401.) 
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Au;arMUe.—A  kiad  of  uickelirerous  native  iron  foQud  in  the  drift  of 
the  Oorge  River,  which  empties  iuto  the  AwariiH,  or  Big  Bay,  od  the  west 
coast  of  the  middle  islaad  of  New  Zealand.  It  ie  believed  to  have  been 
derived  from  a  peridotite,  now  altered  largely  into  serpentine,  and  is 
asBociated  with  gold,  platinum,  caesiterite,  chromite,  magnetite.  Its 
hardness  is  about  5,  and  the  specific  gravity  8.1.  The  composition  is 
expressed  by  the  formula  FeNi,,  as  shown  by  au  analysis  by  W.  Skey, 


67.63        31.03        0.70        0.22        0.43  =  100 

Thie  terrestrial  nickeiiferoae  iron  is  closely  allied  to  the  similar  me- 
teoric mineral  which  has  been  called  octibbeiilte,  foand  in  Oktibbeha, 
County,  Mississippi.  (Described  by  Q.  H.  P.  Ulrich  iu  Amer.  Joum. 
Sci.,  1887,  XXXiii,  244.) 

Barkevikite,  etc. — In  a  preliminary  account  of  the  resnlte  of  an  es- 
tended  study  of  the  minerals  of  the  augite  syenite  and  elseolite-syenite 
veins  of  Southeru  Norway,  W,  C,  Bnjgger  has  given  brief  accounts  of 
a  number  of  new  species.  Full  descriptions  are  prumiged  luter.  The 
names  of  these  are,  barkevilcite,  calciothorite,  melatwcerite,  nordenskioldine, 
rosenbtttckite.    They  are  characterized  briefly  as  follows : 

Barkevikite  is  a  mineral  belonging  to  the  amphibole  group,  and  most 
closely  related  to  ari'vedsonite ;  it  is  distinct,  however,  in  optical  char- 
acters. 

Valciothorite  is  a  hydrous  silicate  of  thorium  and  calcium,  and  it  ie 
inferred,  as  seems  very  probable,  that  it  is  an  alteration  product  of  an 
original  thorium  silicate  (ThOi9iOi)  i&omorphons  with  zircon.  Thorite, 
orangite,  eucrasilCffreyalite,  are  other  hydrons  silicates  that  probably 
have  had  a  similar  origin. 

Melanoccrile  is  a  complex  silicate  of  the  cerium  metals,  yttrium  and 
calcium,  with  other  substances  in  small  amonnts,  including  3  per  cent, 
boron  trioxide.  It  occurs  in  dark-brown  crystals,  belonging  to  the 
rhombobedral  system,  and  tabular  iu  habit. 

Jfordenakioldine,  named  after  the  Swedish  mineralogist  and  explorer, 
A.  E.  Nordeuskitiltl,  is  a  mineral  of  remarkable  composition,  viz,  a  borate 
of  tin  and  calcium,  CaO.SuOa.BjO).  It  has  a  snlphnr-yellow  color  j  its 
hardness  is  5.5  to  6,  and  its  specific  gravity  4.20.  It  appears  in  tabular 
rhombobedral  crystals. 

BoseiAueckite,  named  after  Professor  Bosenbuseh,  of  Heidelberg,  is  a 
silicate  of  calcium  and  sodium  with  zirconium,  titanium,  and  lanthanum 
ill  small  amount.  It  belongs  to  the  mouoclinic  system  and  its  crystals 
are  near  wollastonlte  and  i>ectolite  in  angle,  and  it  is  accordingly  called 
azirconium-pectolite.  The  color  is  orange-gray;  the  hardness  is  5  to  6, 
and  the  specific  gravity  3.30. 

This  account  is  given  in  the  Geol.  Fiireniug  Forhandlingar  (Stock- 
holm), 1887,  vol.  IS,  247,  and  an  abstract  is  given  in  Ui-oth's  Zeit- 
fl.  Mis.  142- 
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acliritt,  1888,  vol.  xv,  103.  In  tbe  latter  place  biortdahlite  is  men- 
tioned as  another  new  mineral  from  the  same  region  but  not  described. 
BarysiL — A  new  leadjailicato  (Vom  the  Harstig  mine,  Pajsberg,  Swe- 
den. It  U  referred  to  tbe  bexagonat  «ystem,  has  basal  cleavage,  white 
color,  bardnesa  eqnal  to  3,  and  a  specific  gravity  of  6.11  (o  6.65.  An 
analysis  afforded : 

610>  PbO  UnO  FeO  CaO  MeO  IK^' 

16.98  77.84  a.49  0.16  0.41  0.58  O.liC^lOO.lS 

The  fonnnlft  is  accordingly  SPbO.  2SiOi,  It  occurs  in  iron  ore  with  eal- 
cite,  yellow  garnet,  tcphroite,  and  galena.  The  name  has  reference  to 
its  high  specific  gravity,  (Described  by  A.  Sjogren  and  Lundstrom  in 
the  (Efversigt  Vet.  Akad.  Forbaudlingar,  1888,  xlv,  7.) 

Bekmetits. — The  study  of  a  mass  of  ancient  volcanic  rock  enveloped 
in  theVesuvian  lava  of  1%T2  has  led  to  the  discovery  of  two  species  to 
which  Scacchi  has  given  the  names  belouesite  (bclouesia)  and  cri- 
phiolite  (criflolite).  Beionesite,  as  tbe  name  snggcsbi,  occurs  in  ueedle- 
Jike  crystals.  These  are  white  and  transpareut,  and  are  referred  to  the 
tetragonal  system.  The  material  was  insufficient  for  an  analysis,  but 
qualitative  tests  led  to  the  conclusion  that  it  is  a  molybdate  of  magne-> 
slum. 

CripkioUte  occurs  in  small  tabular  crystals  belonging  to  the  mono- 
clinic  system.  They  are  covered  by  apatite  so  as  to  be  concealed  by 
it,  whence  the  name  givou  to  the  species.  The  color  is  honey-yellow ; 
the  specific  gravity  2.674.  An  analysis  gave:  P2O5  48.91,  MgO  33.58, 
CaO  14.60.  Loss  2.91  =  100.  The  examination  showed  that  fluorine 
was  probably  present,  and  the  amount  is  estimated  as  nearly  equal  to 
7  per  cent.  Tbe  mineral  is  hence  near  waguerite  in-composition. 
(Described  by  A.  Scacchi  in  Mem.  Accad.  Najroli,  1887,  vol.  i.  No.  6.) 

Bementilc. — A  new  manganese  silicate  from  the  prolific  locality  at 
Franklin  Furnace,  New  Jersey.  It  occurs  in  slellato  aggregations, 
having  a  foliated  structure  and  in  aspect  closely  resembling  some  pyro- 
phyllite.  The  color  is  a  pale  grayish-yellow;  it  is  soft  and  friable;  tlie 
specific  gravity  is  2.981.     An  analysis  yielded : 

StO,  MnO  F.'0  ZnO  M)!U         HiO 

aa.oo      42.12      [3.7fi]      UM      3.e:i      8.44  =  100 
Thisyields  the  formula  2{H2,Mu)U,SiOt.     It  is  found  that  tbe  water  goes 
off  at  a  temi>eraturo  above  200°.    liementile  is  named  afterMr.  Clarence 
S.  Bement,  of  Philadelphia,  by  G.  A.  Koeuig.     (Proceedings  Acad.  Nat 
Sci.,  Philadelphia,  1887,  p.  311.) 

Bergllonite. — A  new  beryllium  phosphate  from  StoueLam,  Maine.  A 
preliminary  description  announces  that  it  occurs  in  colorless  crystals 
and  cleavage  fVagmeuts.  The  crystals  are  highly  modified,  and  belong 
to  the  orthorhombic  system,  with  a  prismatic  angle  of  about  120^.  Tbe 
hardness  is  5.5 ;  the  specific  gravity  2.  A  qualitative  analysis  by  H.  L. 
Wella  shows  it  to  be  an  anhydrous  phosphate  of  beryllium  and  sodium. 
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The  (tame  region  bas  afforilod  a  number  of  rare  minerals,  iaclading  the 
beryllium  phosphate,  lienlerite,  aud  the  bei^llium  silicate,  phenacite. 
(Described  by  E,  S.  Daoa  in  Amer.  Journ.  Sei.,  1888,  vol.  xxxvi,  p.  290). 

BiwkiHgite. — Announced  by  G.  Liuck  as  a  new  irou  sulphate  from 
Tieira  Auiiirilla,  near  Copiapo,  Cbili.  A  further  study  has  proved  it  to 
be  identical  with  roemeiite,  and  in  a  later  paper  be  describee  it  atider 
this  name.  Tbe  material  hasallowedof  amorepeifectcrystallograpbic 
aud  chemical  investigation  tfaau  bas  hitherto  beeD-]>ossible.  (Jahrb. 
lur  Mill.,  Vol.  I,  *Jia,  18S8;  Zeitschr.  fiir  Kryst.,  1888,  vol.  XT,  p.  22). 

Calciotkorite. — iSce  Barkevikite, 

Calciostrontianite. — A  name  given  by  Oatbrein  to  a  calcium-beariug 
strontiauite  from  Brislegt;,  Tyrol,  and  corret«ponding  (o  tbe  mineral 
"from  Massachusetts"  called  by  Thomson  in  lS36emmonite,  after  Prot 
E.  Emmons. 

Cliftonite. — A  form  of  graphitic  carbon  found  in  the  met«oric  irou  of 
fonndegin,  West  Australia  (discovered  1884).  It  occurs  in  minute 
cubic  crystals  imbetlded  in  tbe  iron,  aud  separated  by  dissolving  the 
iron  in  acid.  The  average  thickness  of  the  larger  crystals  is  one- 
hundredth  of  an  inch.  The  cubic  planes  predomiuale,  but  dodecahedral 
faces  were  also  noted.  Tbey  are  black  in  color;  tbe  hardness  is  2.5, 
aud  the  sjiccific  gravity  2.12.  Tbey  were  proved  chemically  to  be  pure 
carbon,  and  tbey  resemble  graphite  in  most  of  tbe  characters  except 
form  and  greater  hardness.  These  observations  are  of  interest  in  view 
of  tbe  recent  discovery  of  carlwn,  having  tbe  hardness  of  the  diamond 
in  a  meteoric  stone  (noted  atiove),  and  also  tbe  eiirlier  observations  of 
Haidinger  on  isometric  crystals  of  carbon,  supiwsed  to  be  pseudomori>h 
after  pyrite  in  the  Arva  iron.  Oliftonite  is  named  after  Prof.  K.  B,  Clif- 
ton, of  Oxford,  by  L.  Fletcher,  in  the  Mineralogical  Magazine,  1887, 
vol.  Til,  p.  121. 

CrUtobalite. — A  form  of  silica  in  minute  octahedal  crystals  found  at 
the  tridymite  locality  of  Cerro  Sao  Cristobal,  near  Pachuca,  Mexico. 
Tbey  are  associated  with  tridymite  in  cavities  in  audesite.  It  is  not 
certain  whether  tbey  reprcMrut  an  allutropic  form  of  nilica,  or  as  seems 
more  probable  a  pseudomorith  alter  some  mineral  in  isometric  octahe- 
drons. A  cubic  form  of  silica  (melanopblogitej  wasfound  by  Lasaulxou 
the  sulphur  of  Girgeitti.  (.liKtobuliie  is  described  by  O.  vom  Bath  in 
tbe  Jahrb.  Min.,  IHHl,  vol.  i,  1»8. 

J}akUite. — A  minenil  of  remarkable  <«nii>OHition,  since  it  contains  both 
calcium  phosphate  and  calcium  carbonate ;  it  is  Id  fact  the  first  case  in 
which  a  phosphate  aud  caibonate  otrcur  in  tbe  same  s[>ecies.  The  nat> 
ural  suggestion  that  tli';  t^rWonate  is  present  as  impurity  only,  in  the 
form  of  calcite,  is  regardi-d  by  the  descri  Iters  as  inapplicable,  since  their 
microscopic  eiaininiitioo  iMinvinced  tbeni  of  its  bi>m(>;:i'ueity.  Dabllite 
occurs  as  a  ralln-r  thin  crii>t,  iin\Ui-^  a  routid4f<l  luNtroiis  tfuri-AW  and  a 
fibrous  structnre.  the  IIIht-)  tx-in;;  jMrrjH-iidicular  to  the  nuderlyint;  base 
of  massive  reddinh  apHtiie.     in  i^idorit  is|»aleyi-llow'isb  white  or  reddish 


468  RECORD    OF    SCIENCE    FOR   1887    AND    1888. 

yellow;  it  is  translncent  aud  resembleB  chalcedony.  It  i»  optically, 
uniaxial  and  negative.  The  liarduess  is  about  5  and  the  specific  gra\'ity 
3.053.     An  aualysis  yielded  the  following  results: 


This  leads  to  the  formula  4  Ca^  PiO,  +  2  Oa  COo  +  H^O.  The  locality 
where  it  haii  be^u  found,  though  ouly  very  sparingly,  is  the  ajiatite  re- 
gion in  the  parish  of  Bamle,  Norway.    Named  after by  W.  C. 

Bmgger  and  Baclcstrom  iu  the  (Efversigt  Yet.-Akad.  Forhandlingar, 
Stockholm,  1887,  p.  493. 

Bihydro-tkenardite. — A  sodium  sulphate,  allied  to  thenardite,  but,  as 
the  name  suggests,  coutaining  two  molecules  of  water.  It  crystallizes 
iu  the  tnonoclinic  system.  It  forms  a  thiu  bed  ou  the  shores  of  Lake 
Gori,  Tiflis,  Russia.  (Described  by  Markovnikoff  in  Joum.  Buss.  Phys. 
Ghem.,  and  an  abstract  in  the  Berichte  deutsch.  Ohem.  Oes.  Berlin, 
1887,  p.  546). 

Edisonite. — A  rare  mineral  consisting  of  titanium  dioxide  and  (if  dis- 
tinct from  rutile)  the  fourth  lorm  in  which  this  oxide  is  kuowu  to  occur  in 
nature.  The  original  specimen  was  found  iu  1879  by  W.  E.  Hidden  at 
the  Wbistuant  gold  mine,  Polk  County,  North  Carolina,  in  the  coucen- 
tratioDs  of  placer  washings.  It  wa8  associated  with  zircon,  xeuotime, 
rutile,  monazite,  aud  a.  number  of  other  species.  It  has  a  bronze-yellow 
or  golden-brown  color,  a  resinous  to  adaruautiue  luster  and  a  yellowish 
white  streak.  The  hardness  is  about  6  and  the  s]>ecific  gravity  4.26  to 
4.2S.  The  symmetry  of  the  form  is  that  of  an  ortborhoinbic  crystal  and 
the  crystallographic  study  by  Des  Cloizeaux  (Bull.  Soc.  Min.,  1886, 
vol.  IX)  shows  that  it  does  not  vary  very  widely  from  the  tetragonal  type, 
and  ill  angle  bears  a  certain  relation  to  rutile;  he  calls  it,  iu  fact,  a 
dimorphous  form  of  rutile.  A  qualitative  examination  by  Damour 
showed  it  to  be  essentially  TiOj  in  composition  and  a  more  thorough 
analysis  by  PenQeld,  undertaken  later,  has  couQrmed  this  and  proved 
the  absence  of  all  other  substances  except  a  trace  of  iron.  Named  after 
Mr.  Thomas  A.  Edison,  by  W.  E.  Hidden,  in  Amer.  Journ.  Sci.,  Oc- 
tober, 1888,  vol.  xxxvr,  p.  272. 

Ettditi}fmite.—A  new  silicate  of  sodium  and  bervllinm  from  the  island 
Obere  Ariiiu  the  LangesuudQord,  Norway.  In  hisprelimiiinry  account 
Briigger  describes  it  as  occurring  in  tabular  monoclinic  crystals  having 
the  axial  ratio  a:  b:  c=1.7107:  1:  1.1071,  fi=8ii°uy.  The  ciystals  are 
twius  with  the  basal  planes  as  twinning  plane,  which  is  also  the  direc- 
tion of  cleavage.  The  color  is  white  and  the  luster  vitreons  or  pearly. 
The  hardness  is  C  and  the  speciHc  gravity  2.553.  The  optic?  axes  lie  in 
the  plane  of  symmetry  and  the  acute  positive  bisectrix  makes  an  angle 
of  58°  30'  with  the  vertical  axis  in  the  acute  angle  of  /S.  The  first  an- 
alysis by  Fiiuk  made  the  mineral  contain  aluminium  instead  of  beryllium- 
This  was  corrected  by  Nordenskicild,  whose  analysis  gave 

BIG]  BeO  NuO  HiO 

73.11        10.63        12.24        3.79=99.T6.  CciO'^lc 
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The  formula  is  coosequeotly  H^O,  Nr,0,  BeO,  3SiO;,  or  HNa  BeSiaOi. 
It  is  associated  with  aualcite,  natrolite,  aod  apophyllite.  (Brogger  in 
N;t  Mag.  f.  Vid.,  vol.  xxxi,  196,  187 ;  Nordenskiiild  in  Geo!.  Forening. 
Fiirbaudl.  1887,  vol.  IX,  4'H.) 

FaeeUite  or  Pkacellite. — Described  b;  E.  Scaccbi  (Reud.  Accad.  Na- 
poli,  December,  1888)  as  a  new  mineral  from  Monte  Somma;  it  is,  how- 
ever, evidently  identical  witb  tbe  mineral  from  tbe  same  locality 
called  by  Mieriscb  kaliopbilite  (Tschermak's  Mineral,  petrograpb. 
Mittheilungen,  vol.  Tin,  p.  160).  It  occurs  in  acicniar  crystals  which 
are  optically  nniaxial,  and  probably  belong  to  the  hexagonal  system. 
They  are  colorless,  have  a  hardnega  of  6,  and  a  specific  gravity  of 
2.493.    An  analysis  yielded  ; 


This  agrees  closely  with  the  formnla  KAlSiO^  or  K^O,  AltO,,  2SiO„ 
which  is  that  given  to^haliophilite.  It  falls  into  the  same  gronp  with 
ncpbelite  which  has  an  analogous  formula,  and  also  the  lithium  silicate 
eacryptite. 

Oriqualandite. — A  name  given  by  G.  Graut  Uepbarn  to  a  variety  of 
tbe  silidfleil  crocidolite  from  South  AMca ;  well  known  under  the  name 
of  tiger-eye.  He  regards  it  as  a  silicate  of  iron,  but  it  is  obviously  not 
a  distinct  mineral  but  an  indefinite  mixture  of  silica  and  hydrated  iron 
sesquioxide.    (Cbemical  News,  May,  27, 1887.) 

FiedUrite. — See  Lanriouite. 

Heliopkyttite. — A  new  chloro-arsenate  of  lead  occurring  with  rhodo- 
tilit«  (see  below)  at  Pajaberg,  Sweden.  It  has  a  pale  sulphuryellow 
color,  and  a  foliated  structure  showing  one  distinct  cleavage  yielding 
thin  plates.  These  show  an  acute  bisectrix  in  the  polaris<'ope  with  sym- 
metrical axial  figure,  from  which  it  is  safely  concInde4  that  it  l>eIongs 
to  the  orthorhombic  system.  The  hardness  is  !j,  tbe  specific  gravity 
0.886;  on  the  cleavage  surface  the  Inster  is  adamantine,  elsewhere 
vitreous.    An  analysis  yielded : 


This  corresponds  to  the  formula  PbtAs^O:  -f  2PbCl2,  which  re^nires 
Afl,O5l2.03,  PbO  81.28,  CI  8.ti.J=101.»4  (deduct  1.94=100).  This  min- 
eral  has  essentially  tbe  composition  of  Nordeuskioid'8  ecdemite  from 
Mngban,  bnt  differs  in  form  and  is  probably  identical  with  a  mineral 
noted  as  occurring  with  ecdemite  and  at  that  time  referred  to  tbe 
orthorhombic  system.  (Descrtlied  by  G,  Flink  in  (Efversigt  Vet.  Akad. 
Forhandl.  Stockholm,  1888,  p  574.) 

SiortdakHte.^See  Barkevikite. 

SohmanniU. — In  specimens  of  oopiapite  from  Caracoles,  Bolivia, 
Frenzel  has  identified  a  new  iron  sulphate,  and  perhaps  two  new  si>ecies. 
The  mineral,  named  bohmannite  after  the  discoverer,  occurs  iu  brown- 
ifib  red  fibrous  aggregates  having  the  optical  characters  of  a  triclinio 
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species.  The  hardness  is  3,  anil  the  specific  gravity  2.24.  Associated 
with  it  is  tbe  otber  iron  sulphate  called  auiaraittito,  which  is  in  aggre- 
gates of  iniuute  prismatic  crystals.  These  are  orange-red  in  color,  and 
in  cleavage  and  optical  characters  they  approach  hohmanuite.  They 
are,  however,  less  readily  attacked  by  water.  The  composition  of  the 
two  minerals  is  the  same,  viz:  FejOsSSOa-l-THiO,  the  analyses  being  as 
follows : 

so,      FmO,       DtO 


An  earlier  analysis  of  hohmannite  gave  somewhat  different  results  bat 
was  made  on  less  pure  material.  There  is  little  doubt,  therefore,  that 
both  minerals  are  to  be  united  under  the  above  name.  (Min.  petr.  Mitth., 
1887,  vol.  IX,  307,  428.) 

Horsfordite. — A  new  copper  autimonide,  analogous  to  the  copper 
arsenide,  algodonite,  and  tbe  silver  autimonide,  dysorasite.  It  is  a  mas- 
sive mineral,  resembliug  native  silver  in  color,  with  a  high  luster  on  a 
fresb  surface  bat  soon  tarnishing.  The  harduess  is  4  to  5,  and  the 
specific  gravity  8.812.    The  mean  of  three  analyses  gave: 

Sb  Cu 

20.86  73.37  =  100.23. 

The  formula  lies  between  CusSb  and  OusSb,  the  analytical  results 
agreeing  very  closely  with  Cun  Sl>i.  It  forms  an  extensive  deposit 
near  Mytilone  in  Asia  Minor.  It  is  nnjned  after  Professor  Horsford  by 
A.  Laist  and  T.  H.  Xorton  in  Amer.  Chem.  Joum.,  vol.  X,  p.  60, 188-. 

Inesite. — A  hydrated  silicate  of  manganese  and  calciuni,  probably 
the  same  mineral  as  that  called  rhodotilite  by  Flink  (s6e  below).  It 
occurs  in  fibrous  radiated  forms,  of  a  deslired  color,  in  the  Dillinburg 
region,  Germany.  Harduess,  6  to  7;  specific  gravity,  3.103.  An  anal- 
ysis gave : 


SiO, 

MnO 

CbO 

FeO 

MrO 

AUO, 

ao 

43.92 

36.23 

8.00 

om 

0.-28 

0.2-J 

8.4!>  =  9y.iW 

Described  by  A.  Schneider  in  Zeitschr.  deutsch.  geolog.  Ges.,  1888, 
vol.  XXXIX,  p.  829. 

Ignatieffite. — A  name  given  by  K.  K.  Flug  to  a  variety  of  alurainite 
from  Bachmut  in  southern  Uussia.  It  occurs  in  considerable  quantity 
in  reniform  concretionary  forms  aud  though  impure  may  have  technical 
value.     (Verb.  Ruas.  Min.Ges,,  St.  Petersburg,  vol.  xxiii,  p.  116.) 

Ldngbanite, — A  mineral  of  unusual  composition,  a  silicoantimonateof 
manganeseand  iron.  It  occurs  in  hexagonal  prismatic  crystals,  often 
complex  in  form  and  resembling  apatite.  It  has  an  iron-black  color, 
a  metallic  lust«r  and  couchoidal  fracture.  The  hardness  is  6.5,  tbe 
specific  gravity  4.918,    An  analysis  yielded  : 


SiO,  II  rO  VrO 

10.88  64.00  10.32  =  100.62. 


^dbvGooglc 


MINERALOGY.  471 

Tliunutlior  regar(lstbi»  ascorres|>oiii]iiig  to  a  manganese  silicate  (Moj 
SiOr)  and  antimoDate  of  iron  (Fe^SbiOa)  in  about  the  ratio  of  4:1. 
L&Dgbanite  is  found  at  L&ngban,  Sweden,  in  granular  limeHtone  with 
sobefferite,  magnetite,  and  rbodonite.  (Described  by  G.  Flink,  in  the 
Zeitschrift  f.  Kryst.,  1887,  vol.  xxm,  p.  1.) 

Lanafordite. — A  white  translucent  mineral  having  a  crystalline  struct- 
ure and  vitreous  luster.  The  hardness  Is  2.5,  the  specific  gravity  1.54 
to  1.69.    Ad  analysis  by  Keeley  gave : 


Of  the  very  large  amount  of  water  contained  26.3  iicrcent.were  lost  over 
sulphuric  acid  at  the  end  of  a  week.  The  formula  deduced  is  SMgCOj, 
Mg(UB)z+21HtO.  It  occurs  as  a  stalactitic  growth  in  the  anthracite 
coal  mineof  Lansford,  near  Tamaqua,  Schuylkill  County,  Pennsytvania. 
(Described  by  P.  A.  Geuth  in  Zeitschr.  f.  Kryst.,  vol.  xrv,  p.  255.) 

Laubanite. — A  new  zenlitic  mineral  resembling  stilbite  from  the 
basalt,  near  Lauban,  Silesia.  -It  occurs  in  fine  fibrous  radiated  snow- 
white  aggregates,  sometimes  spherical  in  form.  The  hardness  is  4.5 
to  6 ;  the  specific  gravity  2.23.     An  analysis  gave ; 

SIO,  AliOi  FeO  CiO  UkO  HiO 

47.S4         16.74         0.56         16.17        1.35         17.08  =  99.76. 

This  corresponds  to  20ftSiOa,  Al2{SiOi)3,  6H,0,  which  brings  it  near 
to  lanmontite.  (Described  by  H.  Traube  in  Jahrb.  Min.,  1887,  vol. 
II,  64.) 

Laurionite. — A  mineral  of  comparatively  recent  origin,  having  been 
formed  as  the  result  of  the  action  of  sea-water  upon  the  ancient  lead 
slags  at  Lanrion,  Greece,  where  there  were  lead  and  zinc  miues  worked 
by  the  Greeks  before  the  Cliristiau  era.  Laurionite  occurs  in  white 
prismatic  crystals  related  to  mendipite  iu  form,  and  has  a  hardness  of 
3.6.    An  analysis  by  Bodewig  gave : 

rb  o  CI  H,o 

79.38  3.17  13.77  3.68=100. 

This  gives  the  formula  Pb(OH)„  PbCI,. 

Associated  with  the  lanriouitu  is  another  mineral  in  tabular  mono- 
clinic  crystals  and  having  the  same  qualitative  composition.  It  is  in- 
ferred to  be  also  an  oxy-chloride  of  lend  and  has  been  named  Fiedlerite 
after  Baron  Fiedler,  {Described  by  G.  vom  Kath  in  Sitzungsber.  Nied. 
Oes.  Bonn.,  Jnue  6,  1887.) 

ManganO'tantalite. — A  member  of  the  tan  tali  te-colnmbite  group  of 
minerals  from  the  gold  washings  in  the  [Jral.  It  has  the  form  and 
habit  of  common  colnrabite,  but  the  specific  gravity  is  7.37,  and  the 
color,  though  nearly  black,  is  orange-red  in  thin  splinters.  The  follow- 
ing analysis  by  Blomstrand  shows  it  to  be  pure  tantalate  of  manganese.: 


[0. 17)3^100.  :w. 

,    :, Google 
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TliJs  miueral  is  of  iuterest  because  it  shows  that  tbe  same  form  belougs 
alike  to  tLe  tantalate  and  iiiobate  of  iron  and  maogauese,  although  the 
mineral  ordiuarilycalledtantalatodoeB  not  conform  to  this  very  closely. 
(Described  by  A.  Arzraoi  in  Yerh.  Bubs.  Min.  Ges.,  St.  Petersburg, 
vol.  xxni,  181.) 

Martinite. — A  pseudomorphoaa  mineral  haviug  the  form  of  gypsnm, 
but  consisting  chiefly  of  calcium  jkhospbate ;  it  is  from  the  guano  of  the 
Island  of  Cnragoa.  It  appears  in  aggregates  of  minute  rhombohedrons, 
white  or  yellowish  in  color.  The  specific  gravity  is  2.894.  An  analysis 
gave: 

FfO(  CaO  HfO  OriCUiB         Inul. 

47.67        46.7tl        4,52  0.75  0.20  =  99.92. 

For  this  the  formula  ia  20a3(PO,}i,  •*  CaHPO.+HjO.  (Described  by 
J.  B.  KIuos  in  Samiul.  Mas.  Leiden,  ser.  2,  vol.  i ;  abstract  iu  Jahrb. 
Min.,  1888,  vol.  i,  41  ref.) 

Mazapilite. — Stated  ou  the  basis  of  a  preliminary  examiuBtion  to  be 
an  arsenite  of  calcium  and  iron.  It  occpra  in  deep  red  to  black  crystals, 
having  a  hardness  of  7,  and  a  specific  gravity  of  3.667.  It  is  from  the 
mining  district  of  Mazapil,  Zacatecas,  Mexico.  (O.  A.  Koenig  in  Pro- 
ceed. Acad.  Nat.  Sci.,  Philadelphia,  July  3, 1888.) 

Melanocerite. — See  Barkevikite. 

MetaUtnckidits. — A  varity  of  marcasite  from  the  St.  Bernhard  mine, 
near  Hausaoh,  Baden.  It  is  peculiar  in  containing  2.7  per  cent,  of 
arsenic,  with  some  nickel  and  lead,  and  hence  approaches  Breithaupt's 
lonchidite.  (Describinl  by  F.  Sandberger  iu  Oesterreich.  Zeilschr.  Berg. 
Hiitt,  1887,  vol.  xxxv.) 

Metastibnite. — A  form  of  antimony  sulphide,  like  stibnite  in  composi- 
tion, butof  a  bright  red  color,  like  the  corresponding  compound  obtained 
iu  tbe  laboratory.  It  occurs  sparingly  as  nu  amorphous  red  deposit  at 
Steamboat  Springs,  California.  (Described  by  G.  F.  Becker  in  Mono- 
graph XIII,  U.  S.  Geological  Survey.) 

Nordenskioldine.—See  Barkevikite. 

Paposite. — A  hydrous  iron  sulphate  from  the  Union  mine  near  Pa- 
posa,  Atacama,  It  occurs  in  dark  red  crystalline  masses,  having  a 
fibrous  radiated  etrncture.  The  formula  obtained  by  Darapsky  is 
2Fe:,Oi,  3SOa+10HjO,  so  that  it  approaches  closely  to  fibroferrite. 
(Bol.  Soc.  Min.  Santiago,  No.  92,  October,  1887,  in  Jahrb.  Min.,  1889, 
vol.  1,  2.3  ref.) 

Pxeudohiotite. — An  alteration  product  of  the  biotite  from  the  crystal- 
lized limestone  of  the  Kaiserstuhl.     The  mean  of  two  analyses  gave: 

SIO>  TIO,         AliOi        PetO,      MotOi        UgU        E,0  H,0 

35.91       1.115      16.18      10.85      0.89      22.80      2.90      10.77  =  100.45. 

It  is  not  to  be  regarded  as  a  definite  compound.     (Described  by  A. 
Knop  in  Zeitschr.  f.  Kryst.,  1887,  vol.  Xll,  607.) 
RhoioHHte. — A  mineral  occurring  with  heliophyllite  (see  above)  at  the 
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Haretig  mioe,  Pajsberg,  Sweden.  It  occurs  in  massive  forma,  haviug  a 
columnar  or  fibrous  structure,  and  shows  two  unequal  cleavages  inclined 
at  au  angle  of  82j  degrees.  On  the  basis  of  au  optical  examination  it 
is  referred  to  the  tricliuic  system.  The  color  is  rose-red  and  the  luster 
silky.  The  hardness  is  4  to  5,  and  the  specific  gravity  3.03.  Au  an- 
alysis yielded: 

BlOt  UnO  r«0  CaO  UjtO         FbO  HtO 

43.67        37.04        1.11        8.;ta        0.15        0.77        7.17  =  99.29. 

This  gives  as  tbeformala2  (MnCa).Si03+HjO,  which  brings  it  in  com- 
position near  the  hydrorhodouite  of  Igelstrom  which  is  MuSi03+  HtU. 
In  form  and  appearance  it  bears  some  resemblance  to  wollastonite  and 
pectotite.  It  is  the  most  recently  formed  of  the  minerals  of  the  Harstig 
mine,  fllliog  cavities  between  calcite  crystals.  (Described  by  G.  Flink, 
in  <£fver8igt  Vet.  Akad.  Fiirhandl.,  Stockholm,  1888,  p.  671.)  See 
Ineslte,  above. 

RMeckite — A  mineral  belonging  to  tbe  amphibole  gronp,  f^om  the 
island  of  Socotra,  where  it  was  collected  by  Dr.  E.  Biebeck,  after  wbom 
it  is  named.  It  appears  in  slender  prismatic  crystals,  having  tbe  char- 
acteristic cleavage  imbedded  in  granite.  The  color  is  black.  Au  analy- 
sis, after  deducting  7.12  per  cent,  zircon,  yielded  : 

SIO,      Fp,0,      FoO       MdO       C»0       MrO        Vtfi        Kfi 
50.01     88.30      9.87      0.6S      1.32      0.34        8.79        072  =  99.98. 

It  is  thus  like  the  pyroxene  segiritt',  essentially  a  silicate  of  iron  sesqni- 
oside  and  soda,  and  is  reganled  as  occupying  tbe  same  place  amongtbe 
ampbiboles.  Tbe  mineral  arfvedsonite  bas  occupied  this  jtositioo,  but 
recent  analyses  hare  made  it  contain  chiedy  iron  protoxide,  and  if  these 
are  sustained,  riebeckite  cannot  bo  united  with  it.  (Described  by  A. 
Saner  in  Zeitschr.  deutscb.  Geo!.  Ges.,  1888,  vol.  xl,  138.) 

Rosenbuschite. — See  Barkevikite. 

Svlphohalite. — A  miueral  consisting  of  the  sulphate  and  chloride  of 
sodium.  It  was  discovered  by  W.  E.  Hidden  on  the  hanksite  of  Borax 
Lake,  San  Bernardino  County,  California,  and  thus  far  is  extremely 
rare.  It  appears  in  rhombic  dodecabedrouK,  which  are  transparent  and 
of  a  faint  greenish -yellow  eollor.  The  hardness  is  3.5,  and  the  specific 
gravity  2.489.    Au  analysis  by  ,1.  %  Mackintosh  yielded: 

so,  Cl  NijCOi 

4a.48  13.19        1.77 

or  calculating  the  chlorine  and  sulphur  as  combined  with  sodium  only : 


This  corresponds  to  3NagS04  2KaC1.  Tbe  name  enlphobalite  is  given  in 
allusion  to  the  unusual  composition  of  the  mineral.  (Described  by  W. 
E.  Hidden  and  J.  B.  Mackintosh  in  Amer.  Journ.  Sci.,  1888,  vol  xxxvi, 
p.  463.) 
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Bf  F.  H.  Kkowlton,  U.  S.,  Aitlnlant  Curator  in  the  Nallonal  MvKttm. 


The  years  1887,  ISSS  bave  witneBsed  tbe  pabUcation  of  a  very  large 
amonnt  of  material,  considerably  in  excess  of  tbat  of  many  former 
years,  witboat  there  being  pnbli»be«1  anything  of  special  moment.  Tbe 
resnlts  that  hare  been  presented  may  be  regarded  simply  as  a  contin- 
natioD  of  tbe  rarions  Hues  of  investlgatioD  that  hare  occupied  attention 
dnring  later  years.  Since  tbe  field  of  systematic  botany  haH  bt^en  so 
thoroughly  worked  up,  mora  and  more  attention  has  been  shoim  to  tbe 
investigation  of  problems  of  histolo;;y,  physiology,  and  embryology. 
Notwithstanding  tbe  many  avennes  open  for  tbe  pablicHtion  of  material 
of  this  character,  several  new  periodicals  bave  tieeu  inaugurated:  Mal- 
phigia,  Tbe  Annala  of  Botany,  Pittonia,  Garden  and  Forest,  etc.  The 
constantly  increasing  attention  tbat  has  been  given  of  late  years  to  tbe 
stady  of  Bacteria  has  resulted  in  tbe  producticm  of  snch  a  mass  of  ma- 
terial  tbat  it  can  no  longer  l>e  considered  under  the  head  of  botany, 
and  mnst  be  relegated  to  tbe  8[>ecial  journals  an^l  works  devoted  to  the 
Bobject. 

The  compiler  Avuin-n  to  make  special  acknowle^lgment  for  valuable 
assistance  to  the  Juonial  of  tbe  lioyal  .MicroM^^ipicMl  S-tciety,  in  which 
ProC  A.  W.  Bennett  has  given  m  complete  a  digeKt  of  cnn^nt  Utraiiical 
literature. 

VE<;ETAm,K   ANATOMY  AND  PHYBIOIXXiY. 

The  stmctnre  of  the  vcc^-table  c«-Il-wall  has  1m«u  much  iuve«ti;rated 
of  late  yeare,  and  many  of  the  lu'wlwl  cint^^tionH  bad  Mrem:»gl>  be^-n 
act  at  rest,  but  the  \nU-fX  wb^^^-rvaliou-'  mav  (.</—ibly  rt-itder  mjiu*-  of  ibem 
donbtfnL  Elliott  (Tiai,'».  IJ-»I,  S«-.  E-linb.  ivil,  hii-'givcu  an  t-.ti-re'tiug 
r^niD^  of  rewiit  r^-^-a r-rlit-s  in  llii«  ilirMrti'>o.  Utfjiinninz  «:ib  iLt-  pre- 
aentstion  of  tbt;  thw^ry  of  Kr"»tli  by  opi«>-:t;oa  a-  d^iiij^l  by  I'ii'.;r»- 
faeiin,aDdtbe  tlj«-ry  of  intn-rj-jj-j-jion  a<*  pr<---ii:*r.l  by  >'d-tr;;.  v','j 
UobI,  aud  oibfi-.  l,*-  Xt-nnn  the  j;»o«ili  of  ji-r^*  a*  ii.--l-L'A  \.y  Wxt 
researcbffrt  'yf  H' s-ii.  "id.  .St;-ii'iiij;:i-r.  W,tr«'j»-:.  Kl-'".  .-yi,DM,W.  a^4 
others,  and  cuncl (.■]»-».  l;,<i'.  ti,<r  prc-^'i-  >>'aVol  o-jr  kn-.w:"!;:*^  wanar'tJj 
thefoUowiijgfiooi.-;-  I,:-.:  J.  (JrontL  of  ti.'r  '>r;;-«i:i  -—iy  '--r  k*!-^.-**! 
byde|x«Kiiioijfr'.i<j  ti,<-j<;o''.].:i'-iioJ  ii>f  <-':i:  :;j  tii*-<.v-::-»  jI:.  !;.^»»-i>t, 
alwsya «(MiUiiu«,  dynu;;  tu*;  1  It  of  tij*:  i>-ll.i;v;'jg  prowj;'!!!^:!).  ■■I'.'.L  U 
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uiiiteil  to  tbe  cell -protoplasm  ;  (3)  this  iatramnral  protoplasm  appears 
ill  Houie  cases  capable  of  growth  on  its  own  accouot;  (4)  possibly  the 
celt-wall  is  formed  in  tbe  same  way  as  the  starch  grain.  Fecbi  (Atti 
Soc.  Tosc.  Sci.  Nat.,  viii)  has  very  recently  studied  tbe  thickening  of 
cell-walls  iu  the  leaf-stalk  of  Aralia.  Daring  the  early  stage  of  growth 
tbe  thickening  takes  place  mainly  in  the  angles,  but  later  distinct  lay- 
ers of  cellulose  are  formed  witbia  each  cell,  which  soon  becomes  ligni- 
fied.  From  this  tbe  author  concludes  that  iu  the  earlier  stages  the 
thickening  is  mainly  by  intussusception,  and  during  tbe  later  stages 
probably  by  o]>po8ition.  On  the  other  hand,  Noll  (Abhandl.  Sencken. 
burg  Naturf.  Gesell.  XT)  concludes,  from  an  experimental  application 
of  staining  reagents,  that  growth  takes  place  chiefly  by  opposition,  and 
the  part  played  by  intussusception  is  unproved.  Erabbe  has  also 
studied  the  structure  and  growth  of  tbe  cell-wall  (Pringsbeim's  Jahrb. 
f.  Wiss.  Bot.,  sviii).  He  investigated  especially  tbe  process  of  increase 
in  thickness  in  tbe  walls  of  tbe  bast  cells  of  the  Apo(yHaee(E  and  As- 
clepiadacca;  and  found  them  to  be  composed  of  lamellfe,  wbiob  are 
themselves  made  up  of  lamellnt.  These  lamellK  apparently  arise  by 
fresh  formations  from  the  protoplasm.  Intussusception  be  regards  as 
playing  only  a  subordinate  part,  and  must  be  confined  to  tbe  innermost 
lamellie.  Zimniermann  bas  an  exhaustive  treatise,  "Die  Morphol.  u, 
Physiol,  d  Pflanzenzelle,"  which  forms  tbe  third  volame  of  Scbenck's 
"Handbncb  der  Botanik."  It  treats  very  fully  of  the  structure  and 
chemical  composition,  as  well  as  the  physiology  of  the  cell. 

The  morphological  and  chemical  composition  of  protoplasm  has  been 
treated  of  at  great  length  by  Sebwarz  (Beitr.  z.  Biol.  d.  Pflanzen,  B. 
v).  He  has  given  many  details  of  the  action  of  various  reagents  upon 
protoplasm  and  its  various  modiBcations,  only  a  few  of  which  may  be 
here  enumerated.  Tbe  varying  acid  or  alkaline  reaction  of  cell-sap  be 
attributes  to  tbe  substances  in  solution  iu  it,  such  as  pigments.  The 
protoplasm  be  bas  fonnd  to  be  always  alkaline  in  reaction,  as  also  is  the 
cytoplasm,  nucleus,  chromatophores,  and  in  some  cases  the  protein- 
grains.  The  chlorophyl  the  author  regards  as  having  a  fibrillar  atmct- 
nre  composed  of  what  he  calls  cbloroplastin.  Tbe  nucleus  is  composed 
of  several  substances,  among  which  be  recognizes  chromatin,  pyrenin, 
liniu,  and  paralinin.  The  cytoplasm  is  made  up  of  three  substances:  (1) 
the  cell-sap,  (2)  the  microsomes,  insoluble  in  water  and  the  cytoplasm ; 
(3)  the  cytoplastids.  All  the  nuclear  substances,  with  tbe  exception 
of  chromoplastin  and  cytojilastin,  are  soluble  in  concentrated  potash- 
lye,  or  a  10  per  cent,  solution  of  wodinin  chloride. 

"Tbeinfluence  of  light  ui»on  protoplasmic  movement,"  in  Joum,  Linn. 
Soc.  Lond.,  XXIV,  is  the  title  of  a  long  paper  by  Moore.  The  well- 
known  circamstance  of  the  chlorophyll  grains  becoming  collected  into 
masses  in  sunlight  and  being  more  or  less  dispersed  in  darkness  baa 
been  very  fnlly  reinvestigated,  and  tbe  conclusion  reached  is  that  these 
displacements  are  more  the  result  of  illumination  than  heat.    Frank 
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applied  the  term  epistrophe  to  tlie  tHstribiition  of  the  graius  apou  tbe 
free  walls  of  tbe  cells,  and  apostrophe  to  the  arrangement  on  the  side 
walls.  Apoetrophe  produced  by  strong  illumination  Moore  proposeil 
to  call  positive  and  that  produced  by  weak  illuminatiou,  negative.  He 
coins  tbe  word  phstolgsis  for  tbe  whole  of  these  pbeoomeaa.  lie  also  re- 
investigated thequestion  as  to  whether  the  graius  are  drawn  along  pas- 
sively with  tbe  streaming  plasma,  or  whether  they  possess  the  power 
of  independent  motion.  He  finally  adopts  the  ooDclusioiis  of  Sachs, 
Pfeffer,  and  others,  that  they  are  drawn  along  passively. 

The  nnclena  has  been  tlieHnbject  of  numerous  experiments  and  stud- 
ies. Tboa  Zacharias  (Bot.  Zeit.  XLV.)  has  investigated  its  stractnre 
and  concludes  that  the  cell-nuulens  of  both  plants  and  animals  is  oom- 
I>osed  of  two  distinct  substances,  which  he  calls  plastin  and  Huclin,  which 
remain  nndissolved  after  treatment  with  artificial  gastric  juice.  The 
nucliu  forms  the  colorable  filament  loups  of  the  nucleus  that  remain 
after  treatment  with  artificial  gastric  Juice  or  hydrochloric  acid,  sharply 
defined  and  shining  in  appearance.  It  also  readily  absorbs  certain  pig- 
ments, especially  methyl-green.  Pla§tin,on  theotherhand,  is  an  essential 
constituent  of  tbe  entire  protoplasmic  cell-contents,  and  differs  from 
nucliu  in  its  action  under  reagents.  The  prevalent  theory  that  the  vital 
properties  of  the  cell  are  derived  from  the  nucleus  has  been  confirmed 
by  Klebs  (Biol.  Gentralbl.),  who  plasmolysed  living  cells  of  Zygnemia 
with  a  solution  of  sngai.  Tbe  effect  of  the  plasmolysis  was  to  cause 
the  cell- con  ten  Is  to  contract  and  separate  into  two  halves,  each  contain- 
ing one  of  tbe  two  chlorophyll  bodies,  while  tbe  whole  of  the  nucleus 
was  contained  in  one  of  the  halves.  The  half  cell  containing  tbe  nucleus 
soon  regained  its  activity  and  surrounded  itself  with  a  new  cell-wall. 
The  half-cells  destitute  of  nucleus,  while  they  retained  their  vitality 
for  aconsiderable  time  and  even  produced  an  abundance  of  starch,  never 
started  to  grow,  and  could  not  secrete  a  new  cell- wall.  Zncharias  bas 
still  more  recently  studied  the  part  taken  by  the  nucleus  in  celt-division 
(Ber.  deutsch.  Bot.  Gesell.  v.).  He  confirms  tbe  earlier  observations 
tbat  the  cell  protoplasm  doeu  not  peuetrate  into  the  nucleus  during  its 
division.  Haberland  (op.  cit),  has  studied  the  position  of  tbe  nucleus 
■u  mature  cells  and  reaches  the  conclusion  that  their  position  is  not  ar- 
bitrary,but  depends  on  its  function  as  the  bearer  of  tbe  idioplasm  which 
governs  development.  Tbe  young  condition  of  the  vacuoles  bas  been 
investigated  by  Went  (Arch.  B'^erland,  xxi.).  He  finds,  contrary  to 
tbe  general  opinion,  that  minute  vacuoles  are  present  in  the  youngest 
cells,  for  example,  in  tbe  growing  point.  He  also  found  vacuoles  in 
odspheres,  pollen-grains,  and  cambium -col  Is.  Halsted  bas  recorded 
/Bot.  Gaz.  XII.)  the  finding  of  three  nuclei  in  pollen-grains  of  Sambucwt 
racemoaa. 

Ohioropbyll  bas  also  been  made  the  subject  of  recent  investigation, 
Tschirch  has  given  (Ber.  deutsch.  Bot.  Gesetl.,  V)  a  r6sum6  of  recent 
studies  on  the  composition  of  chlorophyll,  and  conoludes  that  iron  is 
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not  a  necessary  coustitiient.  He  (;tres  daUt^N^Og  as  the  formula  for 
pbyllocyaDic  acid.  Scbaack  has  also  studied  the  chemistry  of  chloro- 
phyle  (Proc.  Roy.  Soe,  Lond.,  XLii),  FiaoseD  states  (Arbuit.  lust, 
Witrzbarg,  iii)  that  the  orange-red  pigmeat  reported  to  have  heea 
observed  in  loaves  is  only  an  aggrogation  of  the  yellow  chlorophyll 
pigment,  which  has  an  orange  tint  when  present  in  deutie  masses.  Epi- 
dermal chlorophyll  has  been  further  studied  by  Moore  (Journ.  BoL, 
iXV)  and  the  preparation  of  pure  chlorophyll  described  by  Macchiati 
(Malpighia,  i),  Peyron  (Compt.  Keud.,  cv),  has  devised  an  iustrnmeut 
with  which  ho  has  investigated  the  hourly  variation  iu  the  action  of 
chlorophyll,  findiug  that  the  fiiuction  at  difiierent  hours  in  the  day  is 
proportional  to  the  intensity  of  light, 

Numerous  other  cell-coutents  have  beon  studied.  Ilillhouse  (Midi. 
Nat,  X  and  xi)  has  investigated  the  function  of  tannin,  and  finds  that 
it  is  not  used  in  the  processof  growth  after  its  production,  and  it  cau 
uot  therefore  be  regarded  as  a  food  material.  Fribosin  is  described  by 
Zopf  (Ber.  deutsch.  Bot.  Oesell.,  T)  aa  a  uew  cell-content,  found  in  the 
conidia  of  Podcspheera,  Sphcerotkeca  and  Erysiphe.  The  formation  of 
osnlate  of  lime  in  leaves  has  been  investigated  by  8chimper(Bot.  Zett., 
XLVi),  and  the  formation  of  calcinm  oxalate  by  Wakker  (see  Bot.  Oen- 
tralbl.,  xxxTT),  In  regard  to  the  acidseeretionfrom  the  roots  of  plants 
Molisch  states  (Sitzb.  K.  K.  Zool.  Bot.  Gesell.,  Wien,  xxxvn),  that  it 
attacks  organic  substances  even  more  powerfully  than  inorganic,  and 
not  only  dissolves  them  but  iudnces  other  important  chemical  changes. 

The  use  of  histological  elements  as  a  means  of  classification  has  been 
further  investigated  during  the  year,  and  while  no  comprehensive  dic- 
tum can  yet  be  laid  down,  substantial  progress  has  been  made,  ai.d  the 
prospect  is  that  when  all  plants  have  been  thoroughly  investigated 
distinctive  characters  will  be  detected.  Hildebrandi,  for  example,  has 
examined  a  large  number  of  species  of  Ambrosiem  and  Seneciontdea 
(Beitr.  Z.  vergleich.  Auat.  der  Ambros.  u.  Senec.  luaug.  Diss.)  and  con- 
cludes that  they  may  be  very  clearly  distinguished  by  the  histological 
elements.  Jaunicke  (Bot.Centralbl.,£XXl)  also  concludes  that  the  three 
genera  of  the  Geraniacete  examined  by  him  can  be  distinguished  from  one 
another  by  characters  derived  from  the  structure  and  distribntiou  of  the 
vascular  bundles  iu  the  leaf  and  flower  stalks.  Juel  (Bot  Centralbl., 
xxxiii)  lias  studied  the  anatomical  structure  of  the  Marcgraviacece,  and 
Solereder  (see  Bot  Centralbl.,  XXXIII)  has  discussed  "The  systematic 
value  of  the  perforation  in  the  walls  of  vessels,"  and  Wible  has  a  paper 
" Zur  Diagnostic des  coniferen  Holzer,"  On  the  other  hand,  Plitt  (Beitr. 
z.  vergleich.  Anat.  d.  Blattstieles  d.  Dikotyledonen)  has  examined  the 
petiole  or  leaf-stalk  of  two  hundred  and  eighty-three  plants  in  thirty 
natural  onlers  for  characters  of  systematic  value  and  the  results  were 
mainly  negative,  and  Saupe  (Flora,  Lxx)  has  investigated  the  wood  of 
Leguminosew,  and  finds  that  the  division  into  the  sub-orders  PapUion- 
aea  Cesalpintere  and  Mimosece  does  not  correspond  to  strnctural  differ- 
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enees  in  the  wood.  He  finds,  liowever,  tbnt  the  species  of  most  of  the 
tribes,  such  as  Genisle<F,  Dalberfftetr,  etc.,  do  exhibit  common  ehar- 
acterB.  and  in  a  few  genera,  e.  g.,  Cmsia,  Cercis,  Podalffria,  Sopkora,  the 
opecies  may  be  distingQished  by  biHtologica!  characters.  Tbe  structure 
of  the  Ckenopodiacefe  has  been  worked  out  in  au  elaborate  manner  by 
Professor  St.  Gheroghiefif  (Bot.  Centralbl.,  zxx  and  xxxi),  and  heflnds 
that  mauy  species  may  be  disttngaisbed  by  the  histological  elements  of 
stem  or  roots. 

The  farther  contributions  to  this  same  general  subject  have  l>een 
unusnally- numerous.  A  few  only  may  be  ineutioued  by  title:  Uaguil- 
Ion,  "Structure  of  the  Leavesof  Certain  Coiufene"  (Bull.  Sec,  Bot.  France, 
XXXV);  Flot,  "Aerial  Sterns"  (I.  c);  Baillon.  "Ovules  of  Plantago" 
(Bull.  Mens.  Sue.  Liun.,  Paris,  lttS7);  Penzig,  "Anatomy  and  Diseases 
oftbeAnrautiaceie"  (Rome,  1887);  HaUlcd,"Trigger-bairsof  the  Thistle- 
flower"  (Torr.  Bull.,  xv) ;  Schenck,  "Anatomy  of  Water  Plants"  (Uhl- 
worm  u.  Haeustein's  Bibliot.  Bot.,  I);  Coulter  and  Rose,  "Development 
of  tbe  Fruit  of  Umbellifera)"  (Bot.  Gaz.,  xii). 

The  literature  relating  to  the  fertilization  of  flowers  has  been  particu- 
larly extensive,  and  during  the  year  much  valuable  information  has  been 
obtained.  Thus  Hildebrandt  (Bot.  Zeit.,  xlv),  has  studied  the  fertiliza- 
tion of  Oxalia,  and  particularly  tbe  trimorphic  forms.  For  example,  id 
Oxalig  Botciei  the  short-styled  form  was  found  to  be  only  im|)erfectly 
fertile  wheu  poliuated  with  its  own  iwllen,  and  the  seedlings  from  this 
form  produced  only  midstyled  plants,  while  the  short-styled  crossed 
with  the  mid-styletl  produced  mid-styled  plants  exclusively.  Many  other 
equally  iutcresting  results  were  brought  out.  Burck  (Ann.  Jard.  Bot. 
Buitenzorg,  vi),  who  has  been  workingonheterostylismandselffertiliza- 
tion,  announces  the  finding  of  transition  forms  between  dimorphic  and 
trimorphic  flowers  in  species  of  Conarms,  Arerrkoa,  etc.  Itobertson, 
(Bot.  Gaz.,  XII),  describes  the  method  of  fertilization  of  Calopogon parvi- 
Jlorua,  asserting  that  it  is  accomplished  by  small  bees;  Lindman  (Bot. 
Centralbl.,  XXXII),  describes  methods  for  fertilization  of  certain  Alpine 
plants,  and  Magnus  (Bot.  Coiitralbl.,  xxxill),  has  studied  the  pollina- 
tion of  Silene  injlata.  Jordan's  paper,  "Beitr.  z.  physiologischeu  Or- 
ganography d.Blumen  "(Ber.dentsch.  Bot.  Ge8ell.,T),  is  one  of  the  most 
extensive.  He  studied  flowers  representing  three  classes,  viz:  Actino- 
morphie  lioney-flowers,  Actinmaorphic  pollen-flowers,  and  ZygomorpMc 
boney-flowera.  He  found  in  ail  anevident  adaptation  for  cross  fertiliza- 
tion by  aid  of  insects.  Tbe  polination  of  ZannieheUia  pnlvstrin  is  de- 
scribed by  Roze  (Morot's  Journ.  Bot,  I).  The  single  stamen  is  located 
at  the' base  of  tbe  cnpuliform  perigyne,  which  includes  from  one  to  six 
pistils,  is  at  first  almost  sessile,  but  just  before  flowering  the  filament 
elongates  and  carries  the  anther  above  the  pistils  and  the  pollen  in  fal- 
ling ia  caught  by  the  funnel-shaped  stigmas.  MacLeml  (Arch,  de  Biol., 
VII),  has  added  a  sort  of  appendix  to  the  great  work  of  Miiiler  on  the 
fertilization  of  flowers. 
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Of  other  papers  on  the  same  subject  may  be  meiitiODed  tbe  following : 
Boberteou,  "Insect  Relations  of  Certain  Aaclepiadif  (Bot.  6az.,  xii); 
Aicaugeli,  "Flowering of  Jffuryafc  ferox^  (Atti  Soc.  Tosc.  Sci  .Nat.,vin) ; 
Nicotra,  "Pollination  of  Serpioj)"  (Malpigdia,  i);  Oliver,  "Pollination 
of  Pleurotkallis  ornatua^'  (Nature,  xxxvi);  Webster,  "Fertilization  of 
Epipactis  latifolia,"  (Bot.  Gaz.,  xii);  Bateson,  (Ann.  Bot.,  I),  "Effect 
of  Cross-Fertilization  on  Inconspicuous  Flowers." 

Wortman  has  studied  tbe  rotation  of  tendrils  and  finds  that  tbe  move- 
ment is  similar  to  tbe  tnovemeut  of  climbing  stems,  being  however  macli 
more  irregular.  The  movement  iti  some  species  is  not  always  nniform, 
that  is,  a  part  of  a  tendril  may  rotat«  to  the  right  and  another  part  of 
tbe  same  tendril  rotate  to  the  left.  Gardner  (Proc.  Itoy.  Soc.,  Lond., 
XLiii),  has  continued  his  exceedingly  interesting  experiments  on  the 
pu\v'maso(  Mimosa pudica.  He  examined  sections  cut  under  anaqueoas 
solution  of  eosin,  and  found  that  the  coloring  matter  penetrated  and 
acted  upon  the  protoplasm  of  the  outer  cells  of  the  convex  side  of  the  pul- 
viuns,  while  the  specially  irritable  tissue  on  the  other  side  was  left  au- 
stainetl.  Electricity  was  then  employed  aud  the  extreme  delicacy  of 
the  irrituble  tissue  was  manifest.  In  conclusion,  Gardner  states  thatiu 
Ms  opinion  the  protoplasm  of  plant  as  well  as  animal  cells  is  capable  of 
active  contraction,  and  the  movements  of  all  irritable  plant  organs  is  due 
to  a  definite  contraction  of  the  jtrotoplasm.  Vines  (Rep.  Brit.  Assoc. 
Adv.  Sci.,  1887)  has  extended  these  experiments  upon  Mimosa,  aud  finds 
that  atropin  causes  the  closing  of  the  leaves  or  an  effect  similar  to  dark- 
ness, while  physoatigniin  produces  the  opposite  effect  or  that  of  light 

Elliott  has  given  (Trans.  Bot  Soc.  Edlnb.,  xvii)  a  valuable  r^nmd  of 
opinion  in  regard  to  tbe  moveiocnt  of  water  in  plants.  The  old  view 
of  Sachs,  linger,  and  others,  that  the  water  travels  in  tbe  walls  of  tbe 
lignified  tissues,  is  proved  by  the  later  experiments  of  Van  Tiegbem, 
Elfving,  and  others  to  be  wrong,  since  in  branches  of  Taxus  in  pigment 
solution,  the  walls  of  the  cells  remain  uncolored,  while  tbe  cavities  of 
the  cells  are  full  of  coloring  matter.  The  weight  of  opinion  inclines  to 
regard  tbe  path  of  tbe  water  as  through  the  cell  cavity.  The  part 
taken  by  the  medullary  rays  in  tbe  movement  of  water  has  been  re-ex- 
amined by  Janse  (Pringsheim's  Jahrb.  f.  Wiss.  Bot  xvui),  and  the 
theory  propounded  by  Godlewski  is  confirmed  by  his  experiment.  Tbe 
living  parenchymatous  elements  of  the  wood  undoubtedly  take  an  im- 
portant part  in  the  movement  of  wat«r.  The  investigations  were  made 
mostly  with  conifers,  but  the  author  thinks  that  it  would  be  the  same 
in  dycotyledons.  "The  Literature  of  Transpiration,"  by  Burgerstein 
(Verbaudl.  k.  k,  Zool.  Bot  Gesell.  Wien,  xxxviii)  is  imirortant'  He 
has  collected  a  list  of  two  hundred  and  thirty-six  works,  of  greater  or 
less  magnitude,  published  between  1672  and  1886.  No  less  than  six- 
teen languages  are  represented.  Henslow  also  has  a  paper  on  "  Trans- 
piration as  a  function  of  living  protoplasm, "  in  Jonrn.  Linn  Soc.  Lond. 
Bot.  XXIV.    Wiesner  has  a  paper  in  Bot  Zeit  XLV.  Ohristison,  who  has 
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conducted  a  series  of  experimeulfi  to  ascertain  the  relative  moutbly  in- 
crease iu  tbe  girth  of  trees  (Traus.  Bol.  Soc.  Ediob.,  xvii),  coocludes 
that  in  Scotland  the  commeuceuient  of  tbe  growing  ueasou  in  deciduous 
trees  is  iu  A|)ri),  and  reaches  its  niaximnm  iu  Juno;  that  of  erergreeuH 
is  earlier,  attaining  its  maximum  in  May.  The  end  of  the  growing 
season  is  for  both  about  the  end  of  August.  The  "  Growth  aud  origin 
of  multicellular  plants"  baa  been  studied  by  Masser  (Jouru.  Bot.  xxt). 

CnEMlSTKV  OF  PLANTS. 

Some  exceedingly  iuteresting  »nd  valuable  results  have  lately  been 
brought  out  in  regard  to  the  sources  of  nitrogen  iu  pluuts.  Tho  long- 
current  statement  that  plants  necessarily  absorb  their  nitrogen  in  a 
combined  form  seems  to  require  modiftcatiou.  Indee<l  Lawes  and  Oil* 
bert  some  time  ago  pointed  out  that  the  ordinary  sources  of  supply  in 
the  soil  will  account  for  only  a  fraction  of  the  amount  used  by  plants. 
H.  Marshall  Ward  (Ann.  Bot.  i)  has  given  a  valuable  resume  of  "  Some 
Becent  Publications  Bearing  on  the  Sources  of  Nitrogen  iu  Plants," 
the  iirst  of  these,  tho  now  weU-knowii  paper  by  Frank,  |>ut)lislied  in 
1875,  aunouuciug  tbe  discovery  of  a  symbiosis  between  the  roots  of  cer- 
tain plants,  notably  Cupvltfera,  aud  a  fungus.  These  fungoid  growths 
surroaud  the  roots  by  a  dense  myctlial  web.  A  part  of  the  Lypbic  pen- 
etrate the  epidermal  cells  of  the  root,  while  the  rest  act  as  or  take  the 
place  of  root  hairs,  there  being  in  these  trees  no  root  hairs  developed. 
The  fungus,  it  will  thus  be  seeu,  is  essential  to  the  life  of  the  host,  for 
by  its  aid  alone  is  it  able  to  take  up  the  nutritive  material  of  the  soil. 
Later,  in  1886,  Bellriegel,  director  of  the  agricultural  experimental  sta- 
tion at  Bernberg,  in  conducting  an  extensive  series  of  experiments  to 
ascertain  the  sources  of  the  supply  of  nitrogen,  reached  results  that 
throw  very  considerable  light  upon  the  <juestion  of  symbiosis  as  de- 
scribed by  Frank.  He  cultivated  Gramiucic  in  soil  destitute  of  nitro- 
gen aud  shut  off  fmm  all  possible  sources  of  supply  except  the  free  air. 
After  the  supply  of  uitrogeuous  materials  stored  up  iu  the  seed  had 
been  exhausted  tho  plants  ceased  to  grow,  aud  unless  furnished  with  a 
fresh  supply,  all  died.  There  can  thus  bo  no  doubt  that  they  are  una- 
ble to  utilize  free  nitrogeu  from  the  air.  On  the  other  hand,  peas  cul- 
tivated under  precisely  similar  conditions  continued  to  grow.  Tho 
only  time  at  which  the  growth  was  stopiied  was  when  the  supply  in  the 
seed  was  eshaustcd,  when  there  was  a  brief  period  of  cessation  of 
growth,  but  this  wiis  soon  overcome  aud  the  plants  again  became 
healthy  and  vigorous.  The  question  is.  Whence  came  the  nitroj.'en 
which  allowed  a  growth  of  this  kind !  The  only  answer  is  that  it  must 
have  come  from  the  air,  and  evidently  the  Legumiuoaew:  possess  powers 
not  enjoyed  by  the  Graminie.  Hellriegel  noticed  that  the  plants  that 
quickest  recovered  aud  were  tho  most  vigorous  were  those  in  which  the 
roots  exhibited  the  largest  nunibiT  of  the  well-known  tuborcnlar  swell- 
jugs,  which,  as  was  thcu  known,  were  caused  by  what  wore  called  bac- 
H.  Mis.  14:: 31 
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teria.  Little  stress  vas  placed  by  Hellriegel  on  tbe  obcierTatioDS  of 
Frank,  but  as  Ward  has  sbown  in  bis  paper  "on  tlie  taberculitr  swell- 
ings ou  the  root  ofVicia  Faba"  (Pliil.  Traos.,  1887),  there  is  a  dear  rela- 
tion between  tbe  presence  of  tliis  fungus  and  tbe  puwei-  of  flxiug  pure 
uitrogen,  enjoyed  by  Jjeguminous  plauts.  A  further  voutributiou  to 
tbe  same  snbject  is  given  by  Lawes  and  Gilbert  iu  Proc.  Key.  Soc 

XLIIL 

"  Tbe  Comparative  Cbemistry  of  Higher  and  Lower  Plants,"  by  Miss 
Abbott  (Am.  Nat.,  xxi),  is  a  very  suggestive  paper,  although  still  lack- 
ing couUrmatioQ  iu  many  particulars.  It  is  claimed  by  the  author  that 
a  progression  iu  cheuiiual  complexity  can  be  traced  pari  paaau  witb 
the  progression  iu  slrncturul  difi'ereutiation.  Of  the  other  papers  of 
more  or  less  interest  may  be  mentioned  the  following:  Staco,  "Plant 
Odors"  (Bot.  Gaz.,  Xli);  Schim|>er,  "Ueber  Kalkoxalatbilduug  iu  deu 
LaubblUttoru"  (Bot.  Zeit.  46  Jabrg). 

Krasser, "  Ueber  den  microcbemiochen  naehweis  vou  Giweias  korperu 
in  lien  PflaDzlicbeu  Zetlhaat"  (Bot.  Zeit  4G);  "On  the  Nature  and 
Toxic  Principle  of  tbe  Aroideie,"  by  Pedder  and  Warden  (Journ.  Asi- 
atic ^oc  Bengal,  lyii).  Tbe  authors  here  found  that  the  irritating  effect 
on  tongue,  stomach,  etc.,  of  the  Aroidew  is  a  purely  mechanical  one. 
Tbe  cell»  of  tbe  Arums  are  filled  with  ueedle-sbaped  crystals  of  oxa- 
late of  lime  and  by  mechanical  action  produce  tbe  deleterious  eSfects; 
"  Tbe  Ash  of  TiUaudsia  asneoides,  by  Palmer  (Am.  Nat.  xx). 

TECHNOLOGY. 

The  constantly  increasing  atteution  that  is  being  given  to  tbe  micro- 
scopical study  of  plants  bos  given  rise  to  a  copious  literature  of  the 
subject,  which  has  been  eousiderably  added  to  during  the  year.  Det- 
mer's  "Das  Pflanzenpbysiologiscbe  Praktikum"  Is  perhaps  tbe  most 
important  work  that  has  appeared.  The  work  is  evidcutly  the  result 
of  the  author's  personal  experience  in  teaching  physiology,  and  is  a 
very  carefully  written  account  of  all  the  manipulations  required  to 
illiiHtrate  the  ordinary  facts  of  plant  physiology.  Tlie  details  arc  very 
minutely  given.  "  Manipulations  deBotanique,  gut'lle  pour  lea  travaux 
d  histologic  vdg^talc,"  by  Girod,  is  also  a  valuable  work.  "The  appli- 
catiou  of  the  paraflin— imbedding  method  in  Botany,"  by  Moll  {Bot. 
Gnz.,  XIII },  is  a  very  interesting  paper  detailing  accounts  of  the  sucess- 
ful  imbetlding  and  cutting  of  tbe  most  delicate  vegetable  tissues,  sncb 
as  the  growing  point  of  roots  and  stems,  flower  buds,  etc.  The  appli- 
cation of  zoological  methods  to  botany  has  only  recently  been  success- 
ful, since  tbe  last  edition  of  Straaburger's  "  Botauische  Praktiknm" 
contains  no  mention  of  it.  Schonland  has  also  contributed  observations 
on  the  process  of  imbedding  (Bot.  Ccntralbl,  xxs,  and  Bot.  Gaz.,  xiii), 
and  Campbell  also  has  a  short  note  in  Bot.  Gas,,  xiii.  Bumpus  has 
described  (Bot.  Gaz.,  xii)  a  simple  aud  iuexpeuiii\<;  self-rc^'tsterin^' aui;- 
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anometer,  aod  Baros  (op.  cit)haB  described  a  registeriog  auxuiiometer. 
Ooodall  {Am.  Jonrn.  Sci.  KXXV)  has  described  a  combiuation  auxano- 
merer  aitd  cliuostat.  Gnuipbell  has  recordt^d  Numtj  tuterestiitg  esi>eri- 
metits  (Bot.  Gaz.,  xii)  re^rding  tbe  SHCcessfuI  istaiuiug  of  tbu  uiielei  of 
liviag  cells.  A  0.1  percent,  solutiuii  of  dalilia,  »  vJolet-inirplepigmeut, 
-wan  made  and  this  diluted  wi  tb  from  fifty  to  oue  tUousaiid  parts  of  water. 
The  object,  as  for  example  tbe  staLoen  bairti  of  Tradescantia,  on  being 
immersed  iu  tliia  solution  for  a  time  bad  the  nuclei  very  deeply  staiued. 
Tbe  ordinary  protoplasmic  movements  were  not  iuterferud  with  in  any 
way.  Campbell  has  aiKO  another  note  on  tbe  absorption  of  analine 
colors  by  living  cells  (Bot.  Gaz,,  xu),  a  continuation  of  investigations 
first  made  by  I'fefTer.  Welling  bas  a  »bort  pat>er  in  Tbe  Microscope, 
Till,  on  staining  and  mounting  plant  sections,  and  Uoherty  (Am. 
Montb.  Mic.  Journ.,  ix)  bas  given  extensive  notes  on  tbe  staining  of 
auimal  and  vegetable  tissues. 

TEXT  BOOKS. 

The  following  text-books  have  appeared  during  the  year :  "  Elements 
of  Botany,"  by  Gray ;  "  Botani.sche  Practicum,"  second  edition,  by  Stras- 
bnrger ;  "  Course  of  Practical  Instruction  in  Botany,"  Part  ii,  by  Bower 
and  Vines ;  "  Elements  of  Botany  "  by  Bastin  ;  "  A  Manual  of  Botany," 
fifth  edition,  by  Bently  ;  "  lland-Book  of  BriHsli  Flora,"  flftb  edition, 
Bentham  andllooker;  "A  T'rimer  of  Botany"  by  Knight;  "  Schule- 
Botanik  "  by  Krause ;  "Botanique  El6mentaire"  liy  Mangiu;  "  Lehr- 
bucb  zum  botanischen  Untersicbt"  by  Schramm;  "  Elementary  Prac- 
tical Biology  (vegetation),"  by  Shore. 


Tbe  JHatomasete  colle<!ted  by  tbo  Vlialleni/er  cxiiedition  have  been 
worked  up  by  Castraciiue  aud  presented  as  volume  ii  of  the  Botany  of 
tli6es|Kdition.  lie  first  reviews  tbe  biology  ot  diatoms,  and  writes  of 
geographical  and  batbymetricid  distribution.  He  proposes  tbo  terms 
'•  valval  "and  "  zonal"  to  take  [ilace  of  the  confusing  terms  "  side-view  " 
and  "  end-view."  Several  new  genera  and  a  host  of  new  species  are 
described.  The  classitieatiou  followed  is  that  proposed  iu  1872  by  H.  L, 
Smith;  Costracane  has  also  a  note  (Atti.  Accad.  Pontif.  Nuovi  Line. 
xxxviiL),  recording  tbe  finding  of  diaroms  in  the  sromaehsof  Echini  aud 
HolotimrecB  dredged  from  a  depth  2,511  to  5,274  meters.  Imhof  claims 
(Iliot.  Central-bl.,  VI,  that  he  bas  detected  tbe  i>orC8  through  which  pro- 
toplasmic filaments  are  protruded  in  tbe  valves  of  certain  large  species 
of  Surirella.  Kaiu  and  Taylor  have  given  (Torr.  Bull.,  xiv)  a  list  of 
the  diatoms  found  at  Tampa  Bay,  Florida.  Smith  has  a  note  on  diat<>m 
vtnicture  iu  Journ.  Quek.  Mic.  Club,  in,  andScbiitt  (Bot.Ziet.,  xlcii), 
*'  Uober  die  Diatomeeugattung  Chastoceros," 
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The  most  important  AmericiiQ  work  is  the  long-promised  "Freeh- 
water  Algje  of  the  United  States,"  hy  Francis  Wwlle.  It  is  comple- 
meotal  to  the  anther's  "  Deamids  of  the  Uoited  States,"  which  was  pab- 
liuhed  ID  1382,  and  makes  two  handsome  volnmes,  one  of  t^xt  aud  one 
of  plates.  The  atlas  contains  l»l  plates  and  over  2,300  iltnstrationsj 
drawn  from  natnre  by  the  indefatigable  author  himself.  The  classiSca- 
tioD  adopted  is,  so  far  as  applicable,  that  employed  fur  the  Marine  - 
Algce,  viz :  Bhodopbycese,  chlorophyceat,  and  cyaDopbycese,  the  melau- 
ophyceee  not  being  represented.  The  dassiflcatioD,  however,  is  uuex- 
plaioed  and  the  exact  views  of  the  author  are  difficult  to  ascertaiu- 
The  subject  of  polymorphism  among  algn*  is  given  a  prominent  place. 

Bennett  (Jonrn.  Linn.  Soc,  Lond.,  xxiv)  has  recently  proposed  some 
mo«lifi cations  in  the  existing  systems  of  classification  of  Algie,  based 
largely  on  retrogression  or  degeueration,  which,  according  to  the  au- 
thor is  manifested  by  more  or  less  suppression  of  reproduction  or  vege- 
tative organs.  He  traces  the  various  forms  of  vegetable  life  to  three 
lines  of  descent,  represented  by  three  distinct  kinds  of  cell-contents, 
viz:  Colorless,  blue-green,  and  pure  green.  The  first,  originating  in 
the  bacteria,  includes  all  the  fungi ;  the  second  type  consists  of  unicel- 
lular organisms,  in  which  the  eell-coutents  is  composed  of  pale,  blue- 
green  endochrome  without  distinct  chlorophyll-grains,  starch-grains,  or 
nucleus.  The  third  series,  and  the  only  one  which  has  developed  into 
higber  forms  of  vegetable  life,  is  characterized  by  cells  containing  cblo- 
rophyll-graius,  starch-grains,  a  nucleus,  and  usually  a  true  cellulose  wall. 

The  last  published  part  of  Agardh's  classification  of  algi-e  (Lunds 
Uuiv..Ars8kr.,  xxiii)  refers  to  the  Sipkonea.  He  divides  the  whole 
group  into  six  families  :  (1)  Bryopsideai;  (2)  SpougodieiB;  (3)  Udotea- 
ceai;  (4)  Valoniasea!;  (S)  Caulcrpea;;  (C)  Dasycladeai.  "Physiol,  u. 
alogologiscbe  Studien,"  by  Hausgiiig,  Prag.,  1837,  is  a  collection  of  the 
author's  papers  published  before  on  various  algological  topics.  Mme. 
A.  Webea  van  Bosse  has  described  (Nat,  Verb.  Holland.  Maatsch  der 
Wettenschappeu,  Haarlam,  1387),  the  curious  discovery  of  algic  para- 
sites in  the  hairs  of  sloths.  Two  new  genera  and  three  new  species  are 
characterized.  Potter  (Journ.  Linn.  Soc.,  Loud.,  xxiv)  has  given  ob- 
servations on  the  curious  alga^  growiug  on  the  shell  of  the  European 
tortoise.  Janse  (Plasmolytische  Yersncb.  an  Algen,  Bot.  Centralbl., 
xxxii)  shows  that  the  living  itrotoplasm  in  various  algie  is  i)ermeable 
to  dilute  solutions  of  mineral  salts  and  cane  sugar.  The  plasmolysis 
completely  disappears  in  two  hours,  and  after  four  days  the  cells  have 
regained  their  former  turgidity.  "Zur  Entwickluugsgeseiniger  Con- 
fervaceen,"  by  Langerheim,  is  an  interesting  paper  on  the  development 
of  confer\'aceiB.  The  sensitiveness  of  Spxrogyra  to  shock  is  described 
by  Coulter  (Bot.  Oaz.,  xit).  He  finds  that  when  the  filaments  are  cut 
through  with  a  sharp  iustrument,  eight  or  ton  cells  neare^st  the  point 
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of  laceration  fhaw  remarkable  cbaogeft  in  tbeir  protoplasmic  ^tonteuts, 
tbe  bands  of  cliloropbyll  being  brokeu.  Cook^s  finely  illuHCrateii  work 
on  "  British  Desiuids  "  lias  reached  parts  7-10.  Oliver  has  a  valnabi© 
paper  "  On  the  Obliteration  of  Sieve-tubes  in  Laminarieie  "  (Anu.  Bot., 
I);  Tlolmes  has  a  short  note  (Trans.  Bot,  Soc.,  Edinb.,  xvii),  on  tbe  fmc- 
tiflcatioDof  Sphacelaria  rafiicam  and  R  olivaeea;  Scott,  "On  Sfuclei 
ill  Oscillaria  and  Tolypothrix,"  (Jouni.  Linn.  Soc.,  Loud.,  xxrv) ;  Kord- 
stetlt,  "  The  fresh-wator  Algat  of  New  Zealand,"  (see  Bot.  Centralbl., 
XXXI);  Piccone,  "  DcHseminationof  Algieby  Fish"  {Naov,  GiorD.  Bot, 
Ital.,  XIX). 

CnABACK^. 

Dr.  AIIcD  has  given  the  resnlts  of  his  long-coatinned  stadies  of  those 
little-known  plants  in  his  "  Gbaracete  of  America,"  part  i.  This  part  is 
devoted  to  the  introduction,  morphology,  and  classification,  tbe  descrip- 
tive iKtrtion  being  reserved  for  a  final  pitrt.  The  key  to  the  classifica- 
tion is  translated  from  Nordstedt,  with  atUitions  of  American  species 
detected  since  its  original  pnblication.  The  Characeni  are  world-wide 
ill  disiribntioD  and  number  in  all  nometbing  over  two  hundred  forms, 
distributed  as  follows:  NiUlla,  93  species  and  varieties;  TolypeUa,  1.1; 
Lamprolhamnus,  A;  lAcknothamnus,  3 ;  CAara,  102.  The  same  author  has 
given  (Torr.  Bnll.,  XIV)  notes  on  Oharacea;,  in  which  several  newforms 
are  described :  Sitella  Mufhnatatrom  the  Fcejco  Islands ;  N.  Morongii^ 
from  Nantucket,  anil  Tolypella  (afterwards  (changed  to  Nitella)  Macounii, 
from  the  Niagara  River.  Vines  hasashort  noteon^jjojjwrjfin  Characea 
in  Ann.  Bot.,  i.  Knowltou  (Bot.  Gaz.,  xii)  has  described  a  fossil  species 
of  Chara{0.  compressa)  from  the  'A'asatch  group  at  Wales,  Utah.  This 
is  the  second  American  species  found  fossil,  the  other  (C.  gUymerata  Lx.) 
being  from  the  Green  River  group  at  Florissant,  Colorado. 


The  activity  in  the  investigation  of  fungi  still  continues  nnabated, 
and  although  few  large  works  have  appeared  during  the  year,  much 
material,  iu  the  form  of  short  papers  containing  descriptions  of  new 
specit's,  revision  of  genera,  etc.,  has  Iteen  contributed. 

The  most  important  general  work  is  the  continuation  of  Saccardo's 
"  Sylloge  Fungoruin."  De  Bary'a  excellent  work  has  been  translated 
by  Gariisey  nnder  the  title  of  "Comparative  Morphology  and  Biology 
of  the  Fungi,  Mycetoza  and  Bacteria."  It  is  indispensable  to  all  ele- 
mentary students  of  these  groups,  and  is  the  best  working  book  that 
we  have.  Bnrrcll  and  Earll's  "Parasitic  Fnngi  of  Illinois,  tbe  Eresi- 
pbece,"  is  one  of  the  most  valuable  American  publications.  It  describes 
about  forty  species  and  retluccs  many  so  called  species  to  synonyms 
of  well-known  forma.  Cobn's  "  Kryptogamen  Flora  v.  Schlesein, 
Pilze,"  for  wliicb  Schroeter  ia  preparing  the  fungi,  has  reached  the 
second  part.    It  concludes  the  description  of  tbe  Myxogastres,  and 
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embraces  tlie  Scbigomycetea,  ZyRomycetes,  and  Oomycetes.  Kaben- 
borst's  " Krypogamoii  Flora  v,  J)eutKRliland  n.  b.  v.,  Pilsie,"  has 
reached  parts  27  and  28,  being  tlie  last  contribution  from  the  lamented 
Winter.  Fart  27  completes  the  Spliaeriaceie  and  includes  tbe  small 
suborder  Dotliideaceii'.'  Part  28  connnences  the  Hysteriaceas  and  em- 
braces the  families  flysteriiioie,  Hjpodermiie,  and  Dichaonacex. 
"  Cooke's  Illustrations  of  British  Fungi"  hasnowrea<;hedparts46to48. 

Martin's  "Enumeration  and  Description  of  the  Septorias  of  North 
America"  (Journ.Mic,  III)  include^one  hundred  and  eighty -eight  species 
of  Septoria,  eight  of  Pleosiwra,  twenty  of  Itliabdospora,  and  eight  of 
Phlycta;na.  He  also  gives  a  convenient  index  to  the  si>ecies  and  a  list 
of  the  host-plants.  "The  Synopsis  of  North  American  Species  of 
Xylaria  and  Porouia,"  by  Ellis  and  Everbart  {I.e.,  m),  dw^cribea  thirty 
species  of  Xylaria  and  two  s|>eciesof  Poronia.  Tbe  same  authors  have 
a  "Synopsis  of  the  North  American  Species  of  Ilapoxylon  and  Num- 
mnlaria(f.  c,  iv).  Phillips'  "Manual  of  British  Discomycetes,"  recently 
published  as  a  volume  of  the  International  Scientific  Scries,  will  be 
useful  to  American  as  well  as  English  Rtndents,  as  many  of  the  species 
described  are  common  to  both  countries.  The  work  describes  nine 
orders,  forty-nine  genera  and  alK>at  six  hnndreil  species.  The  genus 
Fbleospora  has  l>een  monographed  by  BeriIasc(Xuov,Oiorn.  Bot.  etal., 
XX),  who  makes  out  about  one  hundred  and  five  species,  and  DeToni 
(Kev.  Mycol.,  July,  1887)  has  a  "Revisio  Monograpbica  Geasterise. 
Tribu  Geasteromycetum."  lie  recognizes  forty-eight  species,  and  Mor- 
gan, who  reviewed  the  paper  iu  Am.  Nat.,  xxi,  describes  two  additional 
Biwcies  from  Nebraska.  "  Irfs  Hyraenomycetes  D'Enrope,"  by  Potouil- 
lard,  is  also  a  valuable  work.  As  this  is  tbe  first  volume  of  "Materi- 
aux  pour  L'lliatorie  des  Champignons,"  it  is  devoted  to  general 
anatomy  and  classification. 

Of  exsicati,  Ellis' "  North  American  Fungi"  has  reached  centnriea 
20 and  21,  and  Roumeguere's  "Fungi  select!  exiscati  pra-cepue  Oalliie 
et  Algcreie"  has  passed  through  centuries  XLil-XLV. 

Farlow  and  Trelease  have  done  a  most  valuable  work  in  compiling 
"A  list  of  Works  on  North  Americiia  Fungi,"  which  is  issue<l  by  the  li- 
brary of  Harvard  College.  The  report  of  the  botanist  of  the  State  of 
New  York,  Peck,  in  "  Fortieth  Ann.  Itept.  N.  Y.  State  Mus.  Nat.  Hist, 
for  1886,"  contains  descriptions  of  about  forty  new  species. 

As  it  is  impossible  to  attempt  anything  like  a  complete  enumeration 
of  all  the  work  that  has  been  done,  the  following  list  of  articles  Ihat 
have  appeared  in  American  xieriodicals,  with  a  few  of  Clie  more  im- 
portant foreign  papers,  will  convey  some  idea  of  its  magnitude.  The 
following  have  appeared  in  the  Journal  of  Micology  from  July,  1887,  to 
June,  1888:  Calkins,  "Notes  on  Florida  Fungi ; "  Ellis  and  Everhart, 
"  New  Kansas  Fungi,  Additions  to  Hypocreacea-,  Now  Species  of  Fungi 
from  various  localities.  New  Iowa  Fungi,  Additions  to  Ramularia;" 
Tracy  and  Galloway,  "  Notes  on  Western  Erysipbeic  and  I'eronospo- 
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Tex,  Notes  on  Western  Uredineir,  New  Western  Urcdinpre ; "  De  Toui, 
"lievisiou  of  tUe  (ienus  Doassausia;"  Forster,  "Agarics  of  tbe  United 
States,  genus  Phiius  ; "  Pamiiiel,  "  Some  Mildews  of  lllinios." 

"  Tbe  growth  of  Tiilostoina  mnnimosum  "  and  "  Asb-rust,"  by  Bessey, 
bave  appeared  in  Am.  Nat.,  xxi;  "CUaracter  of  Injuries  produced  by 
I'anisitic  Fungi  upon  tbe  host  Plants,"  by  Seymour  (Am.  Xat.,  xxi); 
"Jicidium  on  .luuii>enis  Virgiuiana,"by  Farlow  (Bot.(iaz.,xil);  "  Un- 
einula  polycha-ta  B.  and  C,"  by  Tracy  and  Galloway  (l.  c,  xii) ;  "  Iowa 
PeronosporeiB  and  a  dry  season,"  by  Halsted  (I.e.,  xii);  "Tlie  identity 
of  Potlospha'ra  minor  Howe,  and  Microspbiera  fulvofulcra  Cooke,"  by 
Miss  M.  Merrey  ((.c,  XII);  "The  Mycologic  Flora  of  the  Miami  Valley, 
Ohio,"  by  Morgan  (Journ.  Cin,  Soc.  Nat.  Hist.,  X) ;  "Contributions  to 
tbe  Botany  of  tbe  State  of  New  York,"  by  Charles  H.  Peck  (Bull.  N.  Y. 
State  Mus.  Nat.  Hist.,  vol.  i,  No  2);  the  Bnlletiu  from  the  Botauical 
Department  Iowa  State  Agricnitural  College  contaiuB  several  short  ar- 
ticles on  Fungi  by  Professor  Halsted ;  "  Fungi  of  the  Pacific  coast."  by 
Harkness  (Bull,  Oal.  Acad.  Sci.) ;  "Folyponis  sanguineus  and  other 
Fungi  of  the  White  Cedar,"  by  P.  H.  Dudley  (Journ.  N.  Y.  Mic.  Soc.). 

A  few  of  tbe  papers  In  foreign  periodicals  are :  Trail,  "  Reviaiou  of 
Scotch  ShpiLTopsidciB  and  Melancouieie  "  (Scotch  Nat.,  July  18, 18S7) ; 
Mouten,  •' Aficomyeetes  observ  aux  enverons  de  Liege"(Bull.  Soc.  Roy, 
Bot.  d  Bo.Igiqne);  Bornet,  "DuPara8itismederTouffle8''(Kev.  Mycol., 
18S7);  Barclay,  "Descriptive  list  of  Uredincic  in  the  neighborhood  of 
Simla,  Western  Himalaya"(Journ.  Asiatic  Soc.  Bengal, LTi).  In  Orer- 
iliea  Cooke  has  several  articles :  "  New  A  ustralian  Fungi,"  "  New  Brit- 
isli  Fungi,"  "  Some  Exotic  Fungi."  Massee  has  also  an  article  ({.  c.) 
on  "  British  Pyrenomycetes."  Points  in  tbe  comparative  anatomy  of 
t'rediNear  are  presented  by  Dietel  in  Bot.  ceiitralbl  xxxil;  Clasaitica- 
tion  of  Agaricimm  is  taken  up  by  Potonillard  (Morot's  Journ.  d  Bot..  ii) ; 
Polymorphism  of  tbe  Hyphomycetcx,  by  tiasperini  (Atti  Soc.  Tose.  Nat., 
VI) ;  *'  On  the  type  of  a  new  order  of  Fungi,"  by  Massee  (.Tonrn.  Roy. 
Mic.  Sof.,  1888,  pt.  2);  "  Fnugi  of  FiDland,"  by  liostnip  (Bot.  Tidss- 
kr,,  XV);  "Experimental  Observations  on  certain  British  Hetercecious 
Urediueic,"  by  Plowright  (Jouin.  Linn.  Soc.  Loud,  xxiv);  "Revision 
of  the  genus  Boviata,"by  Ma8sei'(JoHrn.Bot.,  xxvi);  "Fungi  Ja]>onjci 
Nonnulli,"  by  Spega/,zine  and  Ito  (Journ.  Linn.  Soc.  Loud.,  XXIV). 

DISEASES   OF   PLANTS. 

In  speaking  of  the  fungus  di-seascs  of  plants  under  a  separate  heail- 
ing  tbe  impression  should  not  be  conveyed  that  they  differ  from  fungi 
in  general.  It  is  simply  a  convenient  way  of  treating  of  those  forms 
that  are  especially  injurious  to  enltivated  plants.  The  extent  of  the 
annual  injury  done  to  agricultural  interests  by  the  attacks  of  parasitic 
fungi  is  little  appreciateil  by  the  community  at  large.  Even  when  it 
is  understood  that  the  injury  is  caused  by  parasitic  plants,  so  lirtle  is 
known  of  their  nature  and  conditions  of  growth  that  no  very  effective 
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reme(]ial  measnres  can  be  employpil  againnt  them.  It  is  only  by  care- 
fully stadyiiig  tbeir  life  history  that  methods  of  ])revention  or  cure  van 
be  nuggeBteil.  Various  governments,  but  especially  those  of  Prance 
sod  the  United  States,  have  undertaken  sysKuiatic  investigations  of 
the  life  hi-story  of  the  injurious  forms.  Prof.  P.  Viala,  as  the  represent- 
ative of  French  interests,  has  visited  this  country  and  studied  the 
wihl  grapes  and  the  various  fungi  found  affecting  them. 

The  section  of  vegetable  pathology  of  the  TJ.  S.  Department  of  Agri- 
culture, under  Prof.  F.  Lamson  Scribner,  has  accomplished  valuable 
work  in  this  direction.  His  n^port  (Ann,  Kep.  Dept.  Ag.,  1887),  which 
embraces  about  seventy-five  pages,  is  illustrated  by  seventeen  plates, 
and  deals  with  the  diseases  of  the  vine,  the  potato  blight  and  rot,  straw- 
berry-leaf blight,  apple  scab,  rust  of  l>eets,  leaf  rust  of  cherry,  plum, 
peach,  etc.,  cotton-leaf  bligbt,  anthracnose  of  the  raspberry  and  black- 
berry, smut  of  Indian  corn,  corn  rust,  etc.  The  Department  has  also 
issued  a  Bulletin  (No.  5)  containiug  a  report  ou  experiments  ma^le  in 
1887  on  the  treatment  of  the  downy  mildew  and  black  rot  of  the  gi'ftiw- 
vino.  In  a  former  Bulletin  (No.  2)  the  life  history  of  these  highly  de- 
structive parasites  had  been  treated,  and  in  this,  the  best  method  for 
controlling  them  are  described  and  discussed. 

"  Les  Maladies  de  la  Vigne"  is  the  title  of  a  large  work  by  Professor 
Viala.  A  long  list  of  species  is  enumerated,  among  which  oue  hundred 
and  fifty  species  are  regarded  as  accidental,  one  hnndred  as  saprophytic, 
and  twenty-five  as  parasitic.  The  larger  portion  of  the  work  is  devoted 
to  a  few  well-known  destructive  forms,  such  as  Permiaspora  viticola, 
Oidium  TitcJicri,  etc.  "Le  Black  Itot  et  le  Coniotherium  diplodiella" 
is  a  well-written  pamphlet  of  eighty  pages  by  Viala  and  Ravaz.  M. 
Priellieux  (Compt.  Rend.,  ct)  has  an  article  on  the  grape  disease 
{Conotkeriiim  diplodiella).  tie  concludes  that  it  is  a  true  parasite. 
Gasperini  (AtH  Tosc.  Soc.  Sci.  Nat.,  viii)  describes  a  new  disease  of 
lemons,  a  species  of  As|>ergillns.  Vuillemiu  (Morot's  Journ.  Bot.,  I) 
writes  of  the  "Disease  affecting  cherry  and  plum  trees."  The  disease 
of  tomatoes  (Dactylitim  roseuni,  var.,)  is  described  by  W.  G.  Smith  in 
Gard.  Chrou.,  Augnst,  1887.  "A  ue*  fungus  disease  of  the  vine"  is 
characterized  by  Scribner  and  Viala  in  Agricnlt.  Sci.,  September,  1887. 
The  species  is  named  Grecneria  ftilginea,  and  is  both  saprophytic  and 
parasitic.  It  is  reported  to  be  very  destructive  to  fruit  in  some  parts 
of  North  Carolina.  "The  curl  of  peach  leaves"  is  described  by  Knowles 
in  Bot.  Gaz.,  xu. 


The  ninch-ne«ded  help  to  the  study  of  the  North  American  Lichens  has 
been  furnished  by  Wiliey'a  " lutroducrion."  Although  a  pamphlet  of 
only  fifty-eight  pages,  it  coutains  chapters  on  the  collecting  and  mount- 
ing of  Lichens;  on  their  structure  and  organs;  their  geographical  dis- 
tribution.   There  is  a  key  to  the  seventy-six  genera,  enumerated  as  in- 
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hftbitants  of  North  Americ^a,  and  also  a  list  of  all  tli«  species,  with  an 
indication  of  their  liiibltiit.  Tliv  work  is  accompanied  by  ten  plittes, 
illiistratin{<;  tlio  spores  of  each  geiiiis  an  well  other  parts,  such  as 
goiiidia,  apotUeceine,  fii)erniogones,  pjcnides,  etc.  The  mucli-disciissod 
queslioii  of  the  .'ititononiy  of  Lichens  Htill  remains  a  mooted  point.  Thus 
Willey,  iu  the  above  paper,  cAiuclndes  that  "for  the  prescut  and  for 
practical  purposes  the  Lichen  remains  a  Lichen,"  while  Forsse.ll,  "Beitr. 
z.  Kcnnt.  d.  Anatomie  a.  Syntrmatic  d.  Oloeslichtenen"  (Nov.  Act.  Keg. 
8oc  Scient.  Upsal,  viii),  descriljes  a  new  family  of  the  class  Ascolichens 
with  the  goitidia  belonging  to  the  Chroncoccae^a;,  and  Miissee  (Phil. 
Trans.,  CLXXVltl),  under  the  name  Gastrolichens,  describes  a  form  pro- 
dnctnl  by  the  union  of  a  fnngiis  belonging  to  the  onler  Trichogastres 
with  a  nni  cellular  alga.  MiiUer  has  furnished  the  renults  of  the  cidti- 
vatioQ  of  Lichen-forniing  Ascomycctes  without  algie  (tJntcrs.  Bot, 
Inst.  k.  Aka<l.  Muiistcr-inWeatfalen,  1887).  Recognizing  the  fact  that 
light  on  this  subject  can  only  be  obtained  by  cultivating  gonidia  alone 
or  synthetically  combining  spores  and  gonidia,  he  has  turned  his  atten- 
tion to  the  culture  of  spores.  Contrary  to  the.  common  st.itement  that  , 
hyphm  coming  from  germinating  Lichen  spores  necessarily  die  in  a  short 
time  if  gonidia  are  not  supplied,  he  found  that  if  germinated  in  a  suit- 
able cultnre  medium  the  hypliat  produced  "  small  characteristic 
thalli  without  any  trace  of  gonidia  whatever."  These  he  had  at  the 
time  of  writing  kept  alive  three  mouths,  and  although  they  bad  not 
produced  apothecia  there  were  indications  that  these  were  being 
formed.  He  also  concluded  that  the  spermatia  are  not  male  reproduo- 
ti\e  organs,  as  has  been  supposed  by  some. 
Of  the  shorter  papers  Willey  has  described  a  new  species  { Dennatiscum 

Catawbnnse)  from (Torr.  Bull.,  xiv);  Knowlton  has  enumerated 

(Bot.  Gaz.  XIII)  several  species  found  attached  to  some  of  the  stone  idols 
lately  brought  to  the  U.  S.  National  Museum  from  the  Easter  Islands, 
and  Hckfeldt  and  Calkins  have  published  a  "Lichen  Flora  of  Florida" 
(Journ.  Mtcology's,  III), enumerating  three  hundred  and  thirty  species,  a 
fewofwhicharenew.  Bonnier's  "La  Constitution des Lichens"  (Journ- 
d.  Botanique,  18S7)  is  an  interesting  paper. 

nEPATic-r:. 

The  distribntion  of  the  Italian  species  of  Ilepatica^  is  con8idere<l  by 
Massalongo  ( Atti  Congr.  Naz.  Bot.  Critt.,  Parma,  September,  1.SS7),  and 
Underwood  has  written  of  some  nndescribed  forma  front  California 
(Bot.  Gaz.,  xiii).  He  describes  five  species  that  had  been  sent  by  Bo 
lander  in  IStiO  to  T>r.  4jottschebnt  wera  never  publishcil.  Goebel  has 
an  interesiiug  paper  (Ann.  Jard.  Bot.,  Buitenzorg,  vii),  in  which  ho 
describes  some  curious  appliances  for  storing  water  in  the  epiphytic 
Jungermannicie  of  Java.  Trabus  has  a  paper  in  liev.  Bryol.,  18S7, 
(^Mousses  ot  IIf5patiqucs  nouvelles  d'AlgtJrie." 
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Of  tbe  largpr  systematic  works  Braitbwait's  "British  Moss  Flora* 
has  roaclicd  part  x,  completing  voUirnc  i,  and  Rabouhorst's  "Crypto- 
gameiiFlora  v.  DuntHChlanU  u.  s.  w."  ha«  reached  iiuuibers  7  and  8, 
being  still  occapied  with  the  Aurocarpai.  Both  of  tliesc  publications 
Htill  inaiiitaiD  the  noifoim  high  character  of  t)ic  earlier  |)arts.  Philibert 
has  a  short  paper  (Rev.  BryoL,  xit)  nu  the  fractiAcation  of  (irininiia 
Eiartmanni,  in  which  he  concludes  that  it  should  be  placed  nmoug  the 
(rue  Griaimia  and  iie^r  to  0.  contorta  Wahl,  The  same  author  has 
also  another  paper  (I.  c.)  "  Contrib.  ii  la  flore  mycologitpie  de  la  Greee, 
Arcaugeli  (AIti  Soc.  Tosc,  Xat.,  v)  states  that  a  useful  character  for 
some  species  of  moss  '-  can  be  drawn  from  the  fact  that  iu  some  forms 
the  nervation  of  the  leaves  ends  in  a  small  piojectiiig  point  or  tooth 
and  iu  addition  to  this  presents  another  small  lontb  pointing  downwards 
below  the  epical  tooth."  Species  of  RhyncoHtegium  and  Brtuhytliecium 
are  enuroeratetl.  Several  hybrid  mosses  are  described  by  Sanio  (Ded- 
wigia,  ixvi),  and  the  "Anatomy  and  Uevelopmeut  of  the  Sporostegium 
of  Mosses,"  by  VaiRBy  in  Journ.  Linn.  Soc.,  Loud.,  xxiv.  In  the  "  Sphag- 
naceic  of  North  America"  (Bull.  Soc.  roy.  de  Bot.  Belgi<)ne,  xxt), 
Cardot  proposes  some  changes  in  our  species.  Ue  admits  sixteen 
species  and  nine  varieties  as  compared  with  twenty  seven  species  iu 
Lesquereux  and  James'  "  Manual."  "DieEntwick.d.  Sporogone  v.  Aii- 
drea3  n.  Sjdiagnum,"  by  Waldner,  is  a  valuable  contribution  to  cur 
knowledge  of  the  development  of  the  sporogoninm  of  these  genera,  and 
the  paper  is  further  enriched  by  systematic  notes  by  Miiller.  Varia- 
tions \i\ Spbagnaccie  are  described  by  Jansi-n  (Uev.  Bryol,  xiv). 

FERN-ALLIES. 

Baker's  "  Hand-book  of  the  Fern-Allies  "  is  by  far  the  most  valuable 
contribution  that  has  ai>peared  during  the  year  on  the  systematic  study 
of  the  related  members  of  the  Ptoridophy  ta.  It  is  similar  in  its  method 
of  treatment  to  the  author's  well-known  "  Synopsis  Filicam."  It  in- 
cludes descriptions  of  rt&ii  species,  distributed  at  follows :  Equisetaccer, 
20  species ;  LycopoiJ iacca;  !)8  S))ecie9 ;  distributed  among  J'hytloglossura, 
1,  Lycopodium,  94;  Tmesipteris,  1;  Psilotum,  2;  Selaginellacea:,  383 
species,  of  which  Selagmella  has  334,  and  Isoetes,  49;  Rhizncarpea;  04 
species,  distribated  among  Saltinia,  13 ;  Azolla,  5 ;  Marsillia,  40,  and 
Pilutaria,  C. 

In  the  Eguicctatcw  Baclitien  has  given  a  short  paper  (Dhlworm  u. 
Haenlcin  Biblioth.  Bot,  viil),  iu  which  he  points  out  the  difference  be- 
tween the  male  and  female  prothalli.  "Some  words  on  the  life-history 
of  Lycopods"  (Ann.  Bot.,  l)  by  Treub,  is  a  suggestive  paper.  He  has 
studied  the  prothalli  of  foar  species  before  unknown,  of  which  number 
three  belong  to  the  Phlegmaria  type,  auil  one  to  the  cernuum  type. 
The  annotinum  type,  the  third  into  which  Lycopodium  is  divided,  is  still 
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imperfectly  kuown,  Tbia  genus,  as  is  well  Iidowd,  played  an  important 
part  ill  piist  geological  time,  and  the  modern  forms  are  seemingly  but 
poor  representations,  but  an  Treub  snggests,  it  is  more  tban  probable 
tliat  wben  tbe  life-liistory  of  encb  form  is  made  ont  some  iDii>ortant  gen- 
eralizations in  connection  with  what  is  known  of  the  fossil  form  will  be 
possible.  '  Ooebel  in  also  working  in  similar  lines  and  b^s  recently  de- 
scribed (Bot.  Zoitg.,  xlt)  the  prothallium  of  L.  inundatvm,  confiriuiug 
previons  observations  that  it  belongs  to  tbe  cernuum  type. 

The  gennsJsnefes  which  is  generally  much  neglected  by  botanists  is 
treated  geographically  by  Underwood  (Bot.  Gaz.,  Xlir).  It  embraces 
fifty-three  well-marked  specieei  of  world-wide  distribntion.  Knrope  has 
thirteen  species ;  Africa,  ten  ;  Asia,  sis ;  Australia,  eight ;  Sonth  Amer- 
ica, six ;  and  North  America,  nineteen  species,  two  of  which  are  here 
described  as  new. 


About  tbe  nsital  annual  amount  of  work  seems  to  have  been  done  on 
the  ferns  without,  however,  producing  anything  of  particular  moment. 
Bower  (Trans.  Linn.  Soc,  Lond.,  2d  ser.,  ii)  has  described  and  dis- 
cussed at  considerable  length  the  discovery  of  apospory  in  ferns.  This 
phenomenon,  which  is  simply  a  transition  by  direct  vegetative  process, 
and  without  the  assistance  of  spores,  from  the  sporophore  to  the  oophore, 
was  first  defined  by  Pringsheim  and  Stahl  in  1S7C,  but  has  only  recently 
been  detected  in  ferns.  Goebel  (Ann.  Jard.  Bot.,  Buitenzorg,  tii)  ,  has 
given  a  long  paper  describing  the  germination  of  several  little-known 
species,  among  them  Vittaria,  Trkhomanes,  aaA  liymenophyllum.  The 
same  author  has  a  paper,  "Oeb.  kiinstlicbe  Vergriindung  d.  Sporo- 
phyll  V.  Onoclea  Struthiopteris"  (Ber.  deutnch.  Bot.  Gesell.,(V)  describ- 
ing the  conversion  of  fertile  aporophylls  of  Onoclea  into  barren  green 
fronds.  The  development  of  the  sporangium  of  the  Polypodiacea"  is 
described  by  Kundig  (Hedwigia,  xxvin),  and  the  "Dehiaence  of  the 
Sporangium  of  Adiautum  pedatum,"  by  Miss  Lyon  (Torr.  Bull.,  xiv). 
Campbell's  paper  "On  the  development  of  the  Ostrich  Fern  Onoclea 
Struthioptoria"  (Mem.  Boston  Soc.  Nat,  Hist.,  iv)  is  a  very  carefully 
prepared  paper  on  the  histology  and  development. 

Baker  has  given  several  descriptive  papers :  "A  further  collection  of 
ferns  from  West  Borneo."  (JounLljinn.  Soc,  Lond.,  xxrv);  '-On  a  col- 
lection of  fernsfrom  San  Domingo"  (Joum.  Bot.,  xxvi),  in  which  several 
new  species  are  chnracterized.  Beddome  has  a  short  paper  enumerating 
a  collection  made  iu  I'erak  and  Penang  (.Tonrn.  Bot.,  XXVI),  and  Forbes, 
(/,  c.)  has  described  a  single  new  species  (Polypodium  Annabclla:)  from 
Hew  Guinea.  Hephroli-pit  acuta  is  reported  from  the  vicinity  of  Miami 
Eiver,  Fhrida,  by  Holden  (Torr.  Bull.,  xiv).  Eabenhorst's  "Kryp- 
togamen  Flora  v.  Dentschland  n.  s.  w."  has  reached  parts  8  to  10  of 
the  vascular  cryptogams.  It  completes  the  Polypodiaceo:  and  includes 
descriptions  of  the  German  species  of  Osmundiacetc,  Ophtoglossacew 
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mill  Rhizocarpeie,  and  cointnpnces  the  Equinctacea:  Each  apecies  is  <iar6- 
liilly  illustrated.  Underwood's  "Our  Ferns  and  t)ieir  Allies" has  u«w 
reached  a  third  edition.  It  describes  about  one  bundre^  and  sixty-five 
speoii'9  and  several  varieties  of  ferns  as  native  of  North  America,  north 
of  Mt'vtco.  One  of  the  most  important  additions  to  the  "  tern-allies"  is 
the  genus  Saltinia  reported  from  Missonri. 

ANTHOPHYTA. 

The  number  of  jiapera  of  more  or  lesa  magnttnde  that  Lave  appeared 
daring  the  year  are  very  great,  and  conaiHerably  in  excess  of  the  pro- 
duction of  most  former  years.  In  America,  while  moat  of  the  iiapers 
have  been  short,  many  of  them  are  of  considerable  value. 

The  most  extensive  pajwra  have  been  numbers  XIV  and  xvof  Watson's 
" (joutribiitiona  to  American  Botany."  The  first  of  these, issued  in 
IS87,  is  largely  taken  up  with  a  list  of  the  plants  selected  b.Y  Dr.  Ed- 
ward Palmer  in  the  State  of  Jalisco,  Mexico,  in  1880.  Tlie  QamopetaliB 
were  determined  by  Dr.  Gray;  the  J'Mncacoc/Eand  Cyperaceahy  Britton; 
the  Gramineai  by  Vasey,  and  the  Filices,  by  Eaton.  The  whole  collec- 
tion includes  aboutsix  hundred  and  seventy-five  species,  with  a  cousid- 
erahle  proportion  of  sjK-iiies  new  to  science.  The  last  part  ot  the  paper 
contains  descriptions  of  over  forty  newBi>eciesof  Anterican  plantfl  from 
v;irions  localities.  Part  xT,  issued  May,  1888,  contains  an  enumeration 
of  new  American  plants  with  revisions  of  LcsqticreUn  (old  Yeaiearia) 
and  of  the  North  American  species  of  Dralm.  Of  Draba,  thirty-two 
si>ecies  and  several  varieties  are  described.  It  also  contains  descrip- 
tions of  over  Mfty  new  species  of  Mexican  plants,  chiefly  collected  by 
Pringle  in  the  mountains  of  Chihuahua,  and  descriptions  of  a  few  plants 
of  Guatemala.  Gray's  last  paper,  which  was  presented  to  the  Academy 
of  Arts  and  Si^iences  after  his  death,  by  Watson,  consists  of  notes  njion 
the  liutacea-  and  Yilarca;  the  study  of  which  he  had  taken  np  immedi- 
ately on  his  return  from  his  last  Euroi>ean  trip. 

The  Smithsonian  InstiluUon  has  issued  a  second  edition  of  Gray's 
"Synoptical  Flora  of  North  America,"  Oamopetala;  which  foniis  vol- 
ume XXXI  of  its  Miscellaneous  Collections.  In  this  form  it  is  distribu- 
t«dto libraries  and  institutions  of  learning  in  all  parts  of  the  world, 
as  well  as  to  many  of  its  private  correspondents,  to  whom  it  is  known 
that  it  wonid  l>e  of  special  value. 

Of  the  foreign  works  Ilillebrand's  "Flora  of  the  Hawaiian  Islands  "  is 
one  of  the  most  extensive  and  valuable.  Insular  floras  have  always  n 
l>eculiar  interest,  and  "  few  are  more  interesting  than  the  Hawaiian 
Islands."  The  work  describes  844  species  of  Phanerogams,  belonging 
to  SSfi  genera,  and  155  Pte rid ophytes,  representing  80  genera,  being  a 
total  of  1109  specitts.  Of  this  number  it  is  thought  that  115  8i>ecies  have 
been  introduced  since  the  discovery  by  Captain  Cook  in  1779,  and  24 
species  by  natives  belore  this  time.  There  remains  800  speciea  a« 
original  residents,  of  which  iiun.ber  (WS,  or  over  75  per  cent.,  are  endemic 


BOTANir.  493 

Abont  250  of  tliese  endemic  species  belong  to  endemic  genera.  Of  tlie 
dicotyledons  more  than  85  per  cent,  of  these  species  are  eudemic.  Tlio 
"Flora  Miquelqoenis,"  by  M.  M.  Delamare,  Renauld,  aud  Cardot  is 
another  iusnlar  flora.  The  Island  of  Miquelon,  whicli  is  just  oB'  the 
south  shore  of  iJewfonndland,  has  been  very  carefully  explored  and  the 
resalts  here  presented.  About  id  per  cent,  of  the  sjMMsies  observed  are 
American.  Mueller  still  continues  his  indefatigable  labors  on  the  Aus- 
tralian flora.  His  "  Iconography  of  Anstralian  sjiecies  of  Acacia  aud 
cognate  genera"  has  reached  decade  11  aud  is  similar  in  ap|>earancc  to 
hiswell-know^n  ■' Eiicclyptograpbia."  Forbes  and  Qeuiesley  have  inangu- 
rated  a  most  valuable  work,  "An  Enumeration  of  all  the  plants  known 
from  Cbina  proper,  Formosa,  Hainan,  Curea,  the  Lucha  Archipelago, 
and  the  Island  of  Hong  Kong,  together  with  their  distribution  andsyn- 
ouomy."  It  is  published  in  the  Jour.  Linn.  Soc,  Lond.,  and  has  now 
reached  part  v,  taking  it  through  the  Comiwsita;.  The  "  Botany  of  the 
Boraima  Expedition  of  1884,"  by  F.  im  Thnru,  assisted  by  Oliver,  Bid- 
ley,  Baker,  and  others  (Trans.  Linn.  Soc.,  Lond.,  2d  ser.,  ii),  is  another 
valuable  paper.  It  enumerates  three  genera  and  fifty-three  s]>ecieH 
new  to  science.  Of  similar  scope  is  the  "Enumeration  of  the  plants 
collected  by  Mr.  H.  H.  Johnston  on  the  Eilima-Nsjaro  expedition  of' 
1884,"  by  Oliver  and  other  of  the  officers  of  the  Kew  Herbauium,  and 
the  "  Botany  of  the  Afghan  Delimitation  Commission,"  by  Aitetiison, 
both  of  which  appear  in  Trans.  Linn.  Soc.,  Lond.,  2d  ser.,  ii.  King's 
"The  species  of  Ficns  of  the  Indo-Malayau  and  Chinese  countries"  is 
a  magnificent  contribution,  in  two  large  volumes,  to  our  knowledge  of 
the  perplexing  genus  Ficus.  Over  two  hundred  species  are  described 
and  two  hundred  aud  twenty-five  plates  devoted  to  their  illustration. 
The  synonomy,  distribution,  etc.,  are  very  completely  presented.  The 
continuation  of  Do  Candolle's  Frodromus,  under  the  title  of  ■' Mouo- 
grapheat  Phanerogamarum,"  still  iirogresses.  The  present  volume  by 
Planchon  is  devoted  to  the  Ami)elideie.  In  the  volume  of  the*' Fro- 
dromus," issued  in  18l'4,  that  contained  the  Ampolide:e,  only  one  hun- 
dred and  eight  species  were  known,  while  the  present  monograph  in- 
cludes three  hundred  aud  ninety  species.  Some  of  the  ratlical  clianges 
in  nomenclature  proi>osed  by  Flanchon  are  not  likely  to  meet  with  uni- 
versal acceptance.  The  paper  "SerjaniaSapindaeearum  Genus  mouo- 
grapfaica  descriptum,"  by  Badelkofer  (Trans.  Boy.  Bav.  Acad.,  1S15)  is 
now  supplemented  by  two  hundred  pages  aud  nine  plates. 

■'  Biologia  Ceutrali-Americana,"  by  Hemsley,  has  reached  part  xxti ; 
the  "Flora  of  British  India,"  by  Hooker,  has  reached  part  xiv,  com- 
pleting the  Euphorbiacfc;  and  the  "Flora  Italiana"  of  Parlatore, eon- 
tinned  by  OaruSl,  has  reached  vol.  vn.  Of  Hooker's  "  Iconcs  Plan  tarum," 
parts  l-lli,  vol.  Tin,  have  appeared  during  the  year.  Each  contains 
twenty-five  plates  of  new  or  little  known  species. 

The  shortor  American  notes  and  papers  have  been  exceedingly 
numerous.    We  may  mention  the  following : 
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"  New  or  rare  plants,"  by  Dr.  Gray  (Bot.  Gaz,,  xiii),  is  the  best  con- 
tribution of  the  Nestor  of  Auiericao  botany.  It  enumerates  ooly  four 
species.  The  Botanical  Gazette,  Xll,  has  au  account  of  "Ad  excursion 
to  the  Platte,"  by  Thompson ;  '*  Proteogjne  in  Datura  meteloides,"  by 
Schneck;  "  Fertilization  of  Calopogon  parviflorus,"  by  Kobertsou.  Vol. 
XIII  contains  "Notes  on  North  American  willows,"  byBebb;  "Notes 
oil  the  Flora  of  James  Bay,"  by  Macouu ;  "A  New  Water  Lily  "  ( Caslalui 
Ldbergi)  fram  the  Northwest;  "Phacelia  heterospenoa,  n.  sp.,"  by 
Parish ;  "  Notes  on  Garex,  No.  ix,"  by  Bailey ;  "  Notes  on  some  Illinois 
Grapes,"  by  Schneck  (six  species  are  enumerated] ;  "  Prunus  pumila  in 
North  Carolina,"  by  Uemminger;  "Notes on  Western  Dmbelliferar,"  by 
Coulter  and  Rose;  "Erigerou  Tweedyi,  n.  sp.,"  from  Southwestern  Mou- 
tana,  by  Canby ;  "  Undescribed  Plants  from  Guatemala,"  by  Smith. 

The  Torry  Bulletin,  vol.  xiv,  contains  many  articles.  Among  them 
are  "Bibliographical  notes  on  well-known  plants,"  by  Greea;  ''A 
supposed  new  genus  of  Anacardiaceie  {Sytvcarpus),"  by  Britton,  "The 
Genera  Echinocystis  Migarrhiza  and  EcUinopepou,"  by  Watsoe ;  "  A 
new  variety  of  Aralia  nvdicauU  L.,"  by  Apgar ;  "  Note  on  Sartacenia 
variolaris,"  by  Pierce;  vol.  XV,  contains  the  following: 

"  Sherardia  arveusis,"  by  MeeUau ;  "  lieinarks  on  the  Group  Caro- 
lineiB  of  the  genus  Bosa,"  by  Best,  describes  liosa  hmnilis  Marshall,  and 
the  varieties  ludda  and  villom ;  "  Studies  in  the  Typliacei^,"  by  Morong ; 
"  Re-discovery  of  NymphcBa  elegans,  Hook.,  by  Stearus,  reports  this 
beautifal  species  from  Waco,  eeutral  Texas,  where  it  has  remained 
unique  since  it  was  first  collected  by  Wright  in  1849 ;  "  New  or  Note- 
worthy North  American  Phanerogams,"  by  Britton ;  and  Bebb  has  an 
article  on  "  White  Mountain  Willows." 

A  number  of  papers  on  grasses  and  cyperacea;  have  appeared, of  which 
we  may  mention  "  Grasses  of  North  America  for  Farmers  and  Stu- 
dents," by  W.  J.  Beal.  It  contains  chapters  "on  the  structure,  form, 
and  development  of  the  grasses,  power  of  motion,  plant  growth,  classi- 
fication, native  grazing  lands,  grasses  for  cultivation,  early  attempts  to 
cultivate  grasses,  testing  seeds,  grasses  for  pastures  and  meadows, 
preparation  of  the  soil,  care  of  gnvss  land,  etc"  It  will  bo  followed  by 
a  second  volume,  which  will  contain  descriptions  of  the  North  American 
species.  Flint's  well-known  "Grasses  and  Forane  Plants,"  has  been 
revised  and  a  new  edition  published  during  the  year,  Vasey  has  papers 
on  "Eedfieldia,  a  New  Genus  of  Grasses,"  "New  Western  Grasses,"  and 
"  New  or  Rare  Grasses,"  in  Torr.  Bull.,  and  a  "  Synoi>sis  of  the  Genus 
Panicum,"  in  Bot.  Gaz.,  xiii.  Scribner  has  notes  on  "New  or  Little- 
known  Grasses,"  in  Torr,  Bull.,  XV,  and  Beal  on  "  The  Rootstocks  of 
Leersia  and  Muhleubergia,"  in  Am.  Nat,,  xxil,  Wvbsteria,  a  new  genus 
in  Cyperacea;,  is  described  by  Wright  (Torr.  Bull,,  XV),  from  Valusia 
County,  Florida.    The  plant  is  entirely  sitbuierged. 

The  American  Naturalist  has  short  articles,  by  Bessey,  on  "  Tho  East- 
ward Extensiou  of  PiHits  ponderosa,  var.  scorpulorum,"  "The  Western 
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GxteQ8ioD..of  the  Black  Walnut,"  "Still  another  Tumble-weed  [Cycto- 
doma  platyphyllum),"  aud  tbe  "tirass  Flora  of  the  Nebraska  riaius." 
AIho  a  note  on  "Aq  Overlooked  Fuaction  of  Many  Fruits."  He  tliiuku 
tbat  the  "fcreeuing"  of  youug  fruits,  such  as  thoseof  Ulmus,  Negaiido, 
etc.,  is  to  aid  ia  the  developmeut  of  the  embryo,  since  at  the  time  when 
it  ia  forming  there  are  no  leaves.  The  American  NatnraliHt  has  also  a 
long  paper  on  "  Evolution  in  The  Plant  Kingdom,"  by  Coulter,  and  a 
uote  by  Eil.  Palmer  on  "The  Effect  on  Vegetation  of  the  Variable  Sain- 
fall  of  Northwest  Mexico."  Stnrtevant  has  coutiuued  his  notes  on  the 
"Origin  of  Garden  Vegetables." 

Parry  (Ball.  Cal.  Acad.  Hci.,  ii)  has  a  valuable  paper  on  the  California 
Menzanetas,  "A  partiul  revision  of  the  Uva-arse  section  of  the  genus 
Arctoetaphylos,"  as  represented  on  the  North  American  Pacific  coaet. 
He  enumerated  thirteen  species,  of  which  one  is  extra  limital,  and  sev- 
eral are  either  new  or  newly  characterized.  Curran  (op.  dt.)  has  a  note 
OQ  the  "Priority  of  Dr.  Kellogg's  Genus  Marab  over  Megarrhiza." 

Pittouia  is  the  name  of  a  botanical  publication  th»t  has  been  begun 
by  Edward  Lee  Green,  ot  the  University  of  California.  It  consists  of 
a  series  of  papers,  usually  short,  devoted  mainly  to  Western  plants, 
descriptions  of  now  species,  critical  notes,  etc  Following  is  a  list  of 
the  most  important  articles:  No.  1,  "Some  West  American  species 
ofTrifolium;"  "Some  West  American  Asperifolete;"  "  The  species  of 
Zauscheria;"  "A  New  Genus  of  Asteroid  Compobita:  (Sa::zardia)i^ 
"New  Species,  mainly  California."  No.  3,  "A  Curious  Oollinsia;" 
"Some  West  American  Asperifoleas,  it;"  "Miscellaneous  Species, 
New  or  Rare;"  "A  Botanical  Excursion  to  the  Island  of  San  Miguel;" 
"  Catalogue  of  the  Flowering  Plants  of  the  Island  of  San  Miguel."  No. 
3,  "  West  American  Phases  of  the  Genus  Polentilla ; "  "  Some  Ameri- 
can PolemouiacejE ;  "  "New  or  Noteworthy  Species;"  "Ecliiuocystis 
§  Megarrhiza;"  "Biographical  Notice  of  Dr.  AIIk'iI  Kellogg."  No. 4, 
"New  S^wcies  from  Mexico;"  "New  or  Noteworthy  Species,  ii;" 
"Botanical  Literature,  Old  aud  New;"  "Tlie  Butiiuy  of  Cedros  Island;" 
"  List  of  Cedros  Island  Plants ; "  "  Ou  Some  Si^cies  of  Dodecatliioii." 

Tbe  shorter  foreign  papers  have  also  been  exceedingly  uumeix>uK, 
but  only  a  few  of  them  can  be  meutioiied:  Baker's  "  Synopsis  of  Til- 
andsiie  "  was  continued  into  1888,  and  completed  in  the  June  number  of 
the  Jouru.  But.  Two  hundred  and  forty-one  species  are  enumerated, 
a  large  proportion  of  which  arc  new  to  science.  Dieiz  (Abhandl.  Na- 
tnrwiss.  Ver.,  Bremen,  ix)  has  iuvestigated  Spargunium  and  Typha,  aud 
concludes  that  that  they  should  be  placed  under  distinct  families; 
Spargamuin  having  nearest  adinities  to  the  Pandanacea  and  Ti/pka  to 
the  Aroidc<v.  Hooker  has  described,  under  the  name  of  Hydrothrix,  a 
remarkable  new  genus  of  PontederiaveiP  (Ann.  Bot.,  i).  Ridley  (Journ. 
Linn.  Soc.,  Lond.,  XXIV)  describes  a  new  genus  of  Orchidavca-  from  the 
Island  of  St.  Thomas,  West  Africa.  Ward's  article  on  '■  Fruits  and 
Seeds  of  Jihamuus  (Ann,  Bot.,  i)  is  devoted  to  an  iuvestigatiou  of  the 
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soureesofcoloring-uiafter  in  certain  spetiies.  "A  Second  Series  of  New 
Species  of  Fiens  from  New  (iuinea,"  and  "  Some  New  S|iecies  of  Ficiia 
from  Biiuiutra,"  by  King  (Jonrn.  Asiatic  Soc.,  Beugul,  lvi),  are  addi- 
tions to  tbe  great  work  on  Ficuu  mentioned  liefore.  Uuxley  bas  an 
interesting  pajiei  (Jonni.  Linn.  Soc.,  Liond.,  xxiv)  oa  Gentians,  tUeir 
variations,  relationships,  etc.  Ito  {ojt.  cit.)  bas  doscrlbed  a  curions  spe- 
cies of  BehiiMphora  new  to  the  Jajianese  tlor:t.  "  Tbe  Nomenclature  of 
Nynipliota  "  is  reviewed  by  Brittin  {Jonrn.  Bot.,  xxvi).  It  is  shown  that 
tbe  species  of  Nymphtea,  Smith,  18<)8-'<I9,  mnst  be  transferred  to>  Gaa- 
talia,  Salisbory,  1805,  and  tbe  species  of  Nnphar,  Smitli,  1808-'09= 
Nympkiea,  Salisbury,  1805.  Bennett  has  an  account  of  the  British 
si>ecies  of  Epiluhium  {Trans.  Bot.  Soc  fidiDb,,  KVu).  Twelve  sxwcics 
and  several  forma  are  euumerated. 
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ANTDBOPOLOGY  FOE  1887  AND  1888. 


By  Otis  T.  Mason, 


INTRODOCTION. 

The  record  of  progress  iu  aDtliropolo^y  during  tli©  yeara  1887  and 
1888  JDcludes  pnblicatioua  of  general  and  of  Hpecial  signiticance.  For 
llie  sake  of  couvcoience,  following  tlio  suggestion  of  l>ewey  in  liis deci- 
mal cInssificatioD  of  knowledge,  tbis  summary  will  commeuce  witli  the 
eucyclopa;dic  |>ortioH  of  antliropology.  To  render  this  portion  more 
easy  of  reference,  the  following  order  may  be  observecl : 

(0)  General  treatiHes,  including  addresses,  courses  of  lectures,  bibli- 
ographies, dictiooaries,  eDcyclopxdias,  collections  of  materials  for  study, 
general  discnssioos,  classilicatioas  of  anthrojiology. 

(1)  Societies,  their  history,  scope,  and  enterpriaes,  and  a  list  of  their 
publications. 

(2)  Journals,  proceedings,  transactions,  organs  of  associated  bodies. 

(3)  Periodicals,  like  the  Kex'ue  d'Anthropult^ie,  etc.,  devoted  to  the 
subject  of  anthropology  at  large, 

(4)  Congresses,  caucuses,  general  assemblies  for  some  special  occa- 
sion, Coniptc  reudus. 

(5)  Laboratories  and  apparatus  of  research,  in  which  the  whole  ground 
is  covered.  Special  laboratories,  such  as  Francis  Gallon's,  for  socio- 
logical inquiries,  or  Wundt's,  in  psycho-physics,  should  be  described 
under  tbeir  appropriate  head. 

(6)  Museums  and  collections.  A  properly  arranged  account  of  all 
collections,  with  their  specialties,  would  stivo  much  tiresome  bunt  and 
enlarge  tbe  results  of  our  work. 

(7)  Galleries  or  collections  of  anthropological  illustrations.  Little 
has  l)een  done  to  perfect  this  side  of  anthropology. 

(8)  Libraries,  catalogues  of  iKioks  ou  anthropology,  check-lists,  and 
similar  devices  for  ready  refercueo,  classifications  of  books. 

(9)  Instructions  to  collectors. 

Works  on  the  general  subject  of  tbe  natural  history  of  man  have  been 
published  in  the  two  years  covered  by  this  summary  by  Tlerr  Sebaaff- 
hausen,  Serrurier  and  de  Quatrefages,  Uovclacque  and  Ilerve,  Cancs- 
trini,  Friedricb  Ratzel,  Johannes  Kanke,  O.  T.  Mason,  J.  Lip[>ert,  E, 
Morselli,  and  Sayce. 

H.  Mis.  142 ,ti:  _  .q^^lc 


498  RECOBD    OP   SCIENCE    FOR    1867   AND    1888. 

There  is  as  yet  no  catalogue  or  list  of  anthropological  societies  avail- 
iible.  The  greatest  jouroalx,  such  as  Arcbiv,  Oorrcspondenz-Blatt, 
Revue  d'Aiitbroi>ologie,  aud  Areliivio,  fiirniHh  each  r^sum^s  of  meetiogs 
hcUI  and  of  work  doue,  which  might  be  easily  combined  into  a  general 
directory.  It  is  understood  that  Mr.  Henry  PbillipB,  of  Philadelphia, 
will  undertake  a  work  of  this  kind  for  our  owu  country. 

The  journals  aud  kindred  publications  of  societies,  jieriodicals  pub- 
lished for  subscription,  and  Oomptes-rendus  of  societies,  fall  into  tbe 
name  general  scheme,  and  may  be  considered  together.  Thwe  is  a 
growing  desire  for  information  abont  what  the  world  is  doiug  in  this 
most  interesting  of  all  sciences.  In  spite  of  all  that  has  been  said  or 
may  be  said,  there  will  always  be  most  excellent  treatises  printed  in  out- 
of-the-way  places.  Friendsbip,  and  the  good  prices  paid  by  popular 
magazines,  will  allure  good  material  away  from  its  legitimate  home. 
Nevertheless,  with  our  present  system  of  bibliographical  appendices,  a 
few  publications  can  be  mentioned  that  unitedly  include  about  all  that 
is  worthy  of  notice. 

Ttie  American  AiiChro|io1ot;iHt.     Waabiugtuu. 

TliH  Aiiieriviiii  Nntiiralixt.     Now  York. 

AuQiiiil  Re|Hirt  of  (ho  rtabo<ty  Museum.    C»llibrl(lge. 

AuDnul  Rurnnl  of  Pnigrcsa.     StiiittisoDiuu  Report. 

Archiv  nir  Antliropolngiu.     BraoiiHcbweig. 

Arcbivio  ginr  I'A[ilropoloj{<»-     Fir^nxe. 

AHijociaiioti  FmncuiKe  puur  I'AvaucvmeiU  ilea  S<.-ioiices. 

Atbi'niDiiii].     London. 

Ausluut).    Stiitt|;ftnll. 

Bibliniliei)iie  Antliroi>o)osii]iie.    PariH. 

Biillt>tinB  ilo  la  Socii'tii'  <rAuthrn|ii>1oKic.     P»riH. 

CompIes-remlnH  ilii  Cun^ri-s  InterDatiuiial  d'Antbropologie  et  il'Arcbeolt>gi«  prjbis- 

CorrcHpumluiiz-ltlalt  ilnr  Ueutsclieii  Gi'sellscbaft  fiir  AnHiropoloK'".  eH'-     MHnehen. 
Journal  of  tbu  Autliri>[HiluKivul  IiiHtitnteof  (ireni  Hritnin  ami  Irulitn-I.     Londou. 
Journal  of  tlie  Ruy.il  Asiatic  Kncitty  of  Great  Britain  iinil  Irulniid.     Luuduo. 
HitthoiluDxnn  i1»r  AntLnipolofttHclioD  iu  Wieu. 
Nature.     London. 

The  Popular  Sci«iice  Monthly.     New  York. 

Prucevdiii)^  of  I  ho  Amortrun  Aiuioriation  for  Ibu  Ailvauntjui^nt  of  .Suionco. 
Proceediii)rsorthe  i:.  &.  Natiouul  Miitieuiu.     Wanbiugloii. 
Report  of  the  Briti«li  Association  for  Iho  Ailvancoui.-nt  of  Sticncu. 
Repurtof  the  Smilh'^onian  Instituticm.     WiuthingloD. 
Bevii«  d'Aiitbroiiol<>»;ii.'.     I'aris. 
Science.    Now  York. 

Verli»ndlung«n  der  llerliiicr  (Jesullsubaft  fiir  Amhropolosi.-.  Ktbuolonio  uud  irrgo- 
echtcbto.     Berlin. 

In  our  own  country  there  are  but  two  cities  where  the  whole  ground 
of  anthropology  is  sought  to  be  covered,  Cambridire  and  Washington. 
In  tbe  former  city  the  Peabody  Museniu,  reenforeed  by  the  library  of 
Harvard  University  and  the  lectures  delivered  under  its  auspices,  occu- 
pies all  the  fields  of  research.  In  Washington  the  Congressional  Li- 
brary, the  Smithsonian  Institution,  the  National  Museum,  the  Army 
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Medical  Masenm,  the  Library  of  tlie  Surgeon- Oenerd),  witli  ita  Index- 
Catulogue  and  tbe  lodex  Medians ;  tlio  Burean  of  Ethnology,  aud  the 
A]ithro])oiof{ical  3ocietj'  of  Wasbiufftoii.  not  to  speak  of  a  dozen  other 
contrittntory  departments  and  bureaus;  all  theue,  taken  together,  fiir- 
iiieth  a  baud  of  workers,  a  body  of  material,  and  a  t^eries  of  publications 
that  will  compare  favorably  with  those  of  London,  Paris,  and  Berlin. 

There  are  mnseums,  societies,  and  other  means  of  study  in  Salera, 
Worcester,  ^ew  York,  Philadelphia,  Baltimore,  Cincinnati,  St.  Louis, 
Daveniwrt,  Milwaukee,  and  San  Francisco  not  to  he  overlooked.  Dr. 
BrintoD,  of  Philadelphia,  was  the  first  anthropologist  in  our  country  to 
bear  the  title  of  professor  in  a  regular  university. 

The  State  historical  societies  are  all  more  or  less  busy  iu  gathering 
the  material  for  local  history. 

Among  foreign  resources  of  study,  in  addition  to  the  old  societies 
DOW  approaching  manhood's  ^ears,  a  fact  worthy  of  S|>ecial  notice  is 
the  establishment  at  Leydeu,  under  favorable  auspices,  of  the  Jutema- 
tionales  Archiv.,  devoted  especially  to  the  interchange  of  information 
and  courtesies  between  museums.  The  editor,  Mr.  J.  D.  K.  Schmelz,ha8 
been  very  active  in  gathering  summaries  ot  information  about  many 
public  collections. 

Under  the  head  of  congresses  must  be  included  the  anthroitologtcal 
section  of  the  American  Association,  of  the  British  Association,  of  <the 
French  Association,  the  German  AllgemeineVersammhingderdeutscheu 
(iesellschaft  fur  Anthropologie,  Ethnologic  nnd  Urgeschichte,  the  Oon- 
gr^s  des  American istes,  and  the  International  Congress  of  Anthropol- 
ogy and  Prehistoric  Archseology. 

A  systematic  bibliography  of  anthropology  has  not  yet  been  at- 
tempted. Tbe  nearest  approach  to  the  subject  ii<  tbe  Smithsonian  sum- 
maries and  the  lists  given  in  the  German  Archiv.  Excellent  special 
lists  will  be  noticed  under  their  appropriate  heads,  which,  if  brought 
together,  would  nearly  complete  the  work.  It  is  to  be  hoped  that  all 
bibliographers  will  adopt  the  order  and  plan  pursued  by  tbe  authors  of 
the  IinlexCataloguc  of  the  Surgeon-General's  Library.  This  would  avoid 
confusion  in  transferring  titles  from  one  work  to  another.  For  instance, 
Fauvelle  (l>r.)  Des  causes  d'erreur  en  anthropologic^  Bull.  Soc.  d'an- 
throp.  de  Par.,  S.  s.,  x,  2(JJ-27.j;  or,  in  ease  ota  published  volume,  IIo- 
velacque(Abel).  Pr6cisd'anthropologie(Bibliothi'iiueanthropologi(iue). 
Paris  (18S7),  Delahaye  et  Lecroisnier,  ;}»5  pp.,  20  ligs.    Svo. 

In  quoting  from  a  magazine,  journal,  or  other  serial  the  order  should 
be:  (1)  author;  (2)  titleof  extract;  (;i)  journal,  always abbreviateil by 
the  Surgeon  General's  code;  (4)  town,  publisher,  series,  vcduuie,  date, 
number  of  pages,  maps,  plales,  and  figures,  and,  finally  tbe  size. 

In  giving  the  title  of  a  printed  book  the  same  order  of  author  and  title 
are  to  be  observed.  Then  comes  the  pluce  of  publiciitiou,  the  date  in 
parenthesis,  the  publisher,  the  pages,  etc.,  as  in  extracts  from  journals, 
if  there  be  more  than  one  volume  it  is  sometimes  the  plan  to  treat  each 
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rolnme  as  a  separate  thing,  after  giving  tbe  publisber,  until  the  mo.  is 
reached. 

A  glance  at  the  bibliography  accompftnyiDg  this  summary  will  exhii>it 
the  abbreviaciouB  for  longer  words,  and  the  t()llowiug  table  will  suffice 
for  single-letter  abbreviations : 


B.,  kKD,  alia,  auf,  ana,  anx,  etc. 

b.,  bei,  bij,  etc. 

<!.,  das.  degl),  dul,  dor,  die,  diu,  < 


f.,  fur,  for,  tra,  fUr,  etc. 

g,(!orli. 

h.,  bet. 

J.,  Jornal,  Joanial. 

K.,  KaiHerlich,  Kuuigliub,  KooiDkliJke. 

K.  K,,  Kaiserlicb  Kuui);liub. 

1.,  las,  lea,  loe,  etc. 

M.,  Medical,  Medioine,  Medico,  etc. 


,  Diit. 


I)  FoIbb. 


o.,  och,  Oder,  over, 
p.,  par,  pei,  pel,  pour. 
Q.,  Quarterly. 
K.,  Raekko,  Keeks. 

S.,  .Siire''fy>  Surgical. 

f.  g.,  1  e.,  -i  <t. 


9DlIa. 


IS  or  piiblifiitloi]. 


In  the  Bulletin  of  the  Anthropological  Society  of  Lyou,  E.  Gbantre 
gives  a  list  of  tbe  laboratories  and  public  oollectious  in  Italy  relating  to 
man.     (1887,  163-105.) 

Tbero  are  already  a  number  of  excellent  guide-books  for  investiga- 
tors, but  Dr.  Emil  Schmidt  added  one  more,  entitled  A nthropotogisehe 
Hetbodeu,  Anleituug  zum  Beobaehteu  und  tSammelu  (urLaboratorium 
und  Geiue.     (Leipzig  (1888).    ASS  p.,  Hgs.,  Svo.) 

BIOLOGY   OF  MAN. 

Progress  in  human  biology  has  been  along  many  lines.  The  one  most 
persistently  followed  is  that  supposed  tu  lead  to  the  source  of  tbe  si>ecies. 
In  tbe  method  of  man's  appearance  on  earth  there  are  two  sets  of  phe- 
nomena to  be  distinguished,  the  establishment  of  the  fact  of  his  origin 
and  the  proper  answer  to  the  (Question,  How  did  this  fact  come  to  be.  M. 
Toptnard  well  states  tbe  latter  ease  in  the  following  wonls:  There  are 
two  general  processes  of  evolution,  the  one  by  tbe  trail sflgu ration  of 
species,  according  to  Broca,  the  other  by  transformation,  acconling  to 
Darwin.  Darwin's  method  is  by  natural  selection,  Lamarck's  method  is 
by  ailaptation  to  external  circumstances  of  an  organism  stimulated  by 
interuiil  needs. 

Tbe  Pi-6cis  d'antliropologie  of  Ilovelacque  and  Ilervc  gives  a  fresh 
impetus  to  the  jiolygeiiic  theory  of  man's  origin.  The  evolution  tbeorj- 
is  accepteil,  but  men  were  evolved  in  more  than  one  center  and  fivm 
more  than  one  pair.  This  revived  the  suggestion  made  some  years  ago 
of  two  races  of  men  originating  at  tbe  north  and  thesotith-pole,  respect- 
ively. The  polygeui'i  origin  of  our  race  is  also  advocated  iu  M.Debierre'? 


ANTHROPOLOGY.  501 

L'noiutue  avant  1'  Histoire.  Following  up  Professor  Flower's  attempt 
to  siiiDinou  the  tectli  as  a  wituess  to  the  various  typea  of  mankind,  Ur. 
Fanvelle  employs  tbe  dental  system  to  teach  tlie  ancestral  origin  of  our 
i~MX.  Indeed)  tbere  neeils  to  be  stated  only  the  titles  of  a  few  important 
)iap(!rs  to  show  the  many  gates  tbrongh  wUicb  authropogeuists  liojie  to 
enter  tbe  saccessful  answer.  Such,  for  instance,  are  "  Tbe  morpbologieal 
place  of  man  in  the  mammalian  8erie8,''by  Paul  Albrecbt;  "Theorigin, 
races,  and  antiqnity  of  man,"  by  B.  Platz ;  "A  new  theory  of  heredity," 
by  C.  Weigert;  "Tbolatest  phases  of  heredity,"  by  A.  M.  Selling;  "Can 
the  existence  of  a  tendeucy  to  change  in  the  form  of  the  skeleton  of  the 
parent  result  in  the  actuality  of  that  change  in  the  ofisimiig,"  by  W. 
Arbnthnot  Lane;  "Tbe  moileni  theories  of  generation  and  heredity," 
by  E,  G.  Balbiani ;  "  The  heredity  of  crime,  alcoholism,  etc.,"  by  G.  Al- 
geri;  "Tbe  history  of  tiansformism,"  by  A.  Giard;  "Origin  of  the  fit- 
test," by  E.  1).  Cope;  "  Evolution  and  creation,"  by  J.  H.  Hanlwicke ; 
"Lessons  n|>on  man  according  to  the  doctrine  of  evolution."  But  the 
most  useful  treatise  upou  this  imlnt  is  that  of  Dr.  Topinard,  the  lecture 
of  March  21, 1S8S,  before  L'RcoIed'an thropologie,  entitled,  LeJ^de^nii',^es 
stapes  de  la  genealogie  de  I'Bomme,  and  published  in  Revue  d'authro- 
pologie  in  the  month  of  May  in  the  same  year. 

In  Nature  (xxxvt,  2ti$;  341)  is  reviewed  one  of  the  most  thought  in- 
spiring works  that  have  come  within  our  notice  during  the  two  years 
under  consideration,  Mr.  G.  J.  Itomaiue's  paper  before  the  Liunjeau  So- 
ciety {see  also  N^inetecnth  Century,  No.  cxix,  1887, 59-30)  on  physiolog- 
ical selection.  Tbe  author  is  entirely  in  harmony  with  Mr.  Uarwiu 
about  the  intent  and  extent  of  natural  selection  as  tbe  preserver  of 
forms,  but  looks  to  other  causes  to  create  the  variations  to  be  selected 
and  conserveil.  "If,"  says  he,  "variation  should  be  such  that  while 
showing  some  degree  of  sterility  with  tbe  parent  form,  it  coniinnes  Ut 
be  as  fertile  as  before  within  the  limits  of  tbe  varietal  form,  it  wouhl' 
neither  be  swamped  byintercroissing  nor  die  out  on  account  of  sterility." 
In  human  evolution  of  varieties  there  have  beeu  going  ou  exactly  such 
excluding  forces,  shutting  oil'  to  inbreeding  color,  clan,  caste,  nation- 
ality, religion,  and  the  like.  A  paper  read  by  Dr.  Burnett  before  tbe 
Wasliington  Anthropological  Society  on  tbe  Melungeoiis  in  tbe  south- 
ern Alleghanies  is  a  case  in  point.  Neither  white  nor  black  nor  Indi- 
ans, these  jwoplc  live  encysted,  like  tbe  Biuwiues  of  the  Pyrenees  and 
little  contaminated  by  mixture. 

One  of  the  first  convictions  of  the  elder  anthropologists  of  the  last 
century  was  that  man  comes  within  tbe  domain  of  scientific  considera- 
tion only  so  fast  as  we  can  apply  to  him  processes  of  counting,  weigh- 
ing, and  tabulation.  Tlie  progress  of  anthropometry  has  lieeu  along 
the  lines  of  refined  ap[>aratus  and  tbe  subjecting  of  new  parts  of  the 
hotly  to  the  metric  processes.  Anthropometry  applied  to  the  living 
also  to  a  large  extent  replaces  tbe  measuring  of  the  skeleton.  Rate  of 
growth,  stature,  size,  weight,  proportion,  vigor,  strength  of  muscle  and 
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brpatliing,  personal  identity,  tb«se  are  the  subjects  of  iiieasureH  iiinn- 
meiable.  Professor  Ilit«licock,  of  Atnlierst  College,  lias  publislivtl  an 
antlirojioinetric  nianiial  giviiif;  the  average  ami  pliyHical  measurements 
and  tests  of  male  college  students  and  methods  of  sevuriug  them,  pre- 
pared fi'om  the  records  of  the  de'|>artiiipnt  of  physical  education  and 
hygiene  in  Amherst  College  in  the  years  18Sl-'8i  and  1886-'87  inclu- 
sive. 

Mr.  Franejs Galton  describes  an  anthropometric  laboratory  as  a  place 
'  whent  a  person  may  have  any  of  his  various  faculties  measured  in  the 
best  possible  way  at  a  small  cost,  and  where  dujilicates  of  his  measure- 
ments may  be  jtrfsorved  as  private  documents  for  his  own  future  use 
and  reference.  Such  an  institution  would  contain  apparatus  both  of 
the  simpler  kind  used  for  weighings  and  moa.suriiigs  and  for  determina- 
tions of  cliest  capacity,  muscular  strengtii,  and  swiftness,  and  that  of  a 
more  delicate  de-scriptioii  useil  in  wliat  is  technically  called  psycho- 
physical  research,  fur  determining  tiic  efliciency  of  each  Af  the  vnrious 
senses  and  certain  mental  constants.  Instruction  might  be  afforded  to 
those  who  wished  to  make  measurements  at  homo,  together  with  infor- 
inatiou  about  instrument's  and  the  registration  of  results.  An  attached 
library  wouhl  contain  works  relating  to  tlie  respective  influences  of  he- 
rality  and  nurture.  These  would  include  statistical,  metlical,  hygienic, 
and  other  memoirs  in  various  languages,  that  are  now  either  scatteml 
through  our  different  scientific  libraries  or  do  not  esist  iu  any  of  them. 
Duplicates  of  the  measurement  l>ut  without  the  names  attached  would 
form  a  growing  mass  of  material  accessible  to  statisticians. 

From  conversation  with  friends  Mr.  Galton  gathers  that  the  library 
might  fulfill  a  welcome  purpose  in  l>ecoming  a  receptacle  for  biogra- 
phies and  family  records,  which  would  bo  in  two  chisses,  the  one  to  l>e 
preserved  iis  private  documents  acw.ssible  oidy  to  iHirsyns  authorized 
by  the  depositor,  and  the  other  as  ordinary  books,  whether  they  were 
in  manuscript  or  in  print.  (Nature,  IKST,  112.)  In  addition  to  Oal ton's 
catalogue  of  apparatus.  Fisher,  Venn,  liloxam,  and  Sargent  have  pub- 
lished lists  of  apparatus,  with  directions. 

The  philosophical  instrument  makers  publish  catalogues  of  antUrO' 
pometric  apparatus.  These  are  applied  to  new  sets  of  phenomena  every 
year.  Among  the  notable  publications  in  this  direction  are  GaJton's 
paper  on  thelieadgrowth  of  students  at  Cambridge;  the  weight  of  uew- 
'  Iwrn  children,  by  Farago;  relation  of  the  hand  to  stature  in  Asiatics, 
by  Mugnier;  reports  on  laboratory  work,  by  Uloxam  and  Garson  ;  an- 
thropometric data  based  on  the  measurement  of  three  thousand  stu- 
dents, by  Tuckerman  ;  cliildgrowth,  by  Zelenski,  Lansberger,  Cbaille, 
Lorey,  Tetherston,  and  Steplienson, 

Coordinated  with  cranial  measurements  are  cephalic  measurements. 
Ever  since  Broca's  day  earnest  efforts  have  been  niRde  to  perfect  tlii^ 
coonlination.  Un  the  cephalic  measurements  in  France  have  appeared 
CoUiguou's  charts  of  the  repartition  of  the  index;  fj.  Arbo  has  studied 


ANTHROPOLOGY.  503 

the  saiUe  question  in  Norway,  auil  A.  Fallot  publishes  a  note  upon  tbe 
index  of  tbe  Proven^alB. 

Witli  reference  to  the  external  cbaracterist ics  of  the  human  body, 
uoiie  attracts  so  much  attentioa  as  color  of  the  skiu,  hair,  and  eyes. 
Both  in  Germany  and  in  France  commissious  have  been  appointed  by 
the  Oovemment  to  report  on  this  subject.  In  certain  lines  of  investi- 
gation this  must  lead  to  excellent  results.  Admitting  that  all  varia- 
tions in  our  species  are  the  composite  result  of  a  struggle  between  the 
environment  and  the  species,  it  is  incontrovertible  that  these  changes 
will  take  place  more  ra|)idly  at  those  points  where  the  battle  rages  most 
fiercely,  at  the  most  cxpo-sed  points,  where  suuli^lit  and  hoatand  actin- 
ism, where  humidity  and  aridity,  heat  and  cold,  and  the  like  hnve  made 
their  fiercest  attacks  upon  na.  The  most  eminent  anthropologists  have 
uot  been  unmindful  of  this,  DeOandoIle,  Pommerol,  Hansen.  Variot, 
Flinker,  and  Topinanl,  in  many  papers,  have  brought  together  the  re- 
sults of  the  public  inquiries  and  pointed  out  the  way  to  better  methods. 

Longevity  is  the  subject  of  several  publications  that  have  appeared. 
There  are  several  factors  which  enter  into  the  count  of  race  vitality, 
namely,  fecundity,  longevity,  and  energy  or  vigor,  both  bodily  and 
mental.  There  are  vague  accounts  of  long-lived  individuals,  but  it  is 
only  recently  that  means  have  been  a^lopted  for  verifying  the  state- 
ment ns  regards  individuals  and  for  reaching  definite  conclusions  re- 
specting the  life  periods  of  races,  communities,  or  peoples. 

M.  Tnrquan  and  iNf .  Tissandier  have  collected  the  statistics  of  mncro- 
bians.  Signor  (Jorradi  and  Signer  Trussardi  have  written  treatises  on 
longevity  in  relation  to  history,  to  anthropology  and  hygiene.  Other 
pa[)ers  on  the  same  subject  have  appeared  by  Oriistein,  llum|>lirey,  and 
Ledyard.  On  the  subject  of  vigor  SignorZoja  has  investigated  methods 
of  measuring  the  muscular  force  of  various  races. 

Further  researches  in  this  same  line  .ire  the  study  of  <?liest  types  in 
man,  the  Mongolian  eye,  physiognomic,  prehension,  rigtithandedness, 
erectness  of  posture,  the  sensttsof  savages,  bodily  size  and  stature,  vital 
statistics,  the  preservation  of  vigor,  weight,  hairiness,  and  baldness. 

There  is  a  mooted  question  concerning  the  relative  advantageof  sav- 
agery and  civilization  as  regards  vitality.  On  May  ;i4,  18S«,  George 
Harley  reiul  an  essay  before  the  London  Anthropological  Institute  on 
the  relative  recuperative  powers  of  man  living  in  a  rude,  and  man  living 
in  a  highly  civilized,  state,  in  which  he  brought  forward  a  number  of 
hitherto  unpublished  though  mostly  well-known  facts,  demonstrating 
that  the  refining  influence  of  civilization  had  not  been  altogether  the  un- 
alloyed boon  we  so  fondly  imagine  it  to  have  been.  For  the  cases  cited 
went  far  to  demonstrate  the  fact  that  while  man's  physjque  as  well  us 
his  mental  power  had  increjised  during  his  evolution  from  a  barbaric 
state  into  a  condition  of  bienseance,  his  recuperative  capacity,  an  the 
other  hand,  has  materially  deteriorated.  In  fact,  it  appears  from  the  ex- 
amples cited  that  ev^ry  appliance  adding  to  man's  bodily  comfort  as 
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well  aa  every  contrivance  either  stiinuliitiug  or  developing  lii^  ineDtal 
fiiciiltiea,  while  iitcreasitig  liis  personal  enjoyment,  luateriHlly  iliininislica 
his  animal  vitality,  rendering  Uim  less  able  to  resist  tbe  etfccta  of  lethal 
bodily  injuries,  or  recover  from  them  as  well  nnd  as  quickly  as  bis  bar- 
baric ancestors,  or  his  less-favored  brethren.     (Nature,  1887,  p.  143.) 

The  body  in  disease  as  well  as  in  health  may  be  interrogated  about 
the  origin  of  man  and  the  methods  of  his  physical  history.  Ur.  Mat- 
thews writes  about  diseases  among  our  Indians ;  Mas  Bartels  u|>on  the 
rate  of  healing;  McKeeanil  Tecce  upon  the  results  of  cousin  marriages. 
In  the  same  direction  are  the  studies  of  abnormal  tonus,  monstrosities, 
sni;h  as  microcephals,  maternal  impressions  upon  the  offspring,  platy- 
cnomism,  pygmies,  splanchnology,  tailed  men,  the  defective  classes,  su- 
peniumerary  organs. 

This  leads  us  to  the  anatomy  of  the  cadaver  and  the  examination  of 
exhumed  skeletons.  The  pelvis,  the  thorax,  the  long  Ikiiu'S  of  the  arm 
and  of  the  leg,  tbe  scapula,  the  teeth,  and  other  parts  of  tbe  mouth, 
the  nose,  the  orbit,  have  all  beeu  thoroughly  studied  by  Rollet,  Fau- 
velle,  Collignon,  Bertillon,  Giaconiini,  I'rocbowuick,  Kunge,  Manon- 
vrier,  Dwight,  Uibbe,  Pohlman.  Harderup,  Iticcardi,  To^tut,  Matthews, 
Beddoe,  and  Daubes.  Upon  these  studies  it  is  proiiosed  to  build  a  cor- 
rect account  of  our  racial  history  and  of  our  origin. 

But  tbe  great  mass  of  antbroi>ological  anatomists  stdl  expend  their 
labor  upon  tbe  skull  and  the  brain,  separately  and  in  relation  to  each 
other.  Under  cranial  measurements  and  cranial  indices  consult  the 
papers  of  A.  B.  Meyer,  Sergi  and  Moschen,  Sanson,  Emil  Schmidt,  J. 
<i.  Garson,  O.  Fraeuke],  Legge,  Mies,  DIglit,  Laloy  and  Bene<]ikt,  Topi- 
nard  and  Sbufeldt.  Upon  tbe  evolution  of  tbe  brain,  its  mass,  its  con- 
volutions, its  intimate  and  comparative  structure  and  functions  we  have 
to  consult  the  )mpers  of  Pozzi,  Himms,  Topiiiard,  Fauvelle,  Manouvrier, 
Ilervf;,  Bechteren,  Benedikt,  Bolleston,  Sergi,  Uouz^,  Collignon,  Arbo, 
Fallot,  and  Lnys. 

In  this  same  connection  the  question  of  topography  in  the  brain  and 
craniocerebral  topography  have  been  discussed  by  Dr.  Cunningham, 
of  the  Royal  Irish  Academy,  by  Dr.  S.  Brown,  and  by  Dr.  Bonnafort. 

To  follow  up  this  wide  subject  with  any  degree  of  thoroughness  the 
reader  must  consult  carefully  Arcbiv  fiir  Anthropologie  and  Revue 
d'Anthro[iologie.  The  Index  Medicnsand  the  Index-Catalogue  of  the  . 
Surgeon- General's  Library  leave  nothing  to  be  desired  in  the  biblio- 
graphy of  human  biology  in  tbe  widest  acceptation  of  tbe  term,  and 
relieve  this  summary  from  repeatiUK  a  long  list  of  biological  journals. 

PSYCHOLOGY. 

Following  closely  after  biology  and  entangled  with  it  beyond  hope  of 
extrication  is  tbe  modern  psychology,  which  within  its  proper  area  in- 
cludes many  investigations  into  tbe  origin  of  mind,  the  study  of  animal 
intelligence,  of  tbe  fjiculties  of  the  mind,  of  the  diseases,  abnormalities, 
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aiMl  tilio^iyuCRUtifla  of  miuil,  of  unuHUiU  aUtes  of  mind  exUtUited  in 
eujtii!i.v,  )iy|>imti.sm,  and  mind  readin;; ;  i>s.vclio[>hyHies  and  tlip  {diysiciil 
BubHtratiim  of  inuutal  operations,  and  various  otlier  recoodttiJ  problems 
not  luneiiablt:  to  classiBvatiou. 

Tiie  tlr»t  series  of  investigation  to  consider  relat«a  to  nbat  Madame 
Clemeuoe  Goyer  calls  L'evolntion  meutaledauslaseriiiorganique.  It  has 
at  prenent  a  speculative  rattier  ttian  a  practical  niunifestatiou.  But  tlie 
inquiry  about  tlie  Unseen  from  wbich  our  spirits  cumo  aud  to  whicli 
they  return  uontiuues  to  excite  tlie  peiisof  sucii  pbilosoi>bersas  Eluxley, 
Gladstone,  Dn  UoisUeynioud,  Vircbow,  and  Quatrefages. 

A  more  priuttioal  form  of  investigation  is  tliat  which  treats  mentality 
as  a  lirancb  of  nature  with  ita  iiidividiial  growths  from  the  egg,  in  its 
genera  and  species,  relation  to  onviroDmeiit,  and  so  forth.  And  so  we 
follow  with  pleasure  ami  without  embarrassment  M.  I'ietremeut  in  bis 
study  of  hunting  dogs,  Itomaues  in  his  matvhleas  studies  in  thtt  intelli- 
gence of  animals.  SirJobo  Lubbock  lung  ago  conducted  im[iortant  in- 
vestigations aloug  the  same  line,  aud  the  studies  of  Professor  Cooke 
aro  still  fresh  in  our  oieinories.  The  most  interesting  query  started  by 
Lubbock  inquires  into  the  esistenceof  other  organs  of  sense  than  oiiri. 
The  natural  history  of  intelligence,  by  which  is  meant  the  attempt  to 
apply  the  study  of  origin,  growth,  development,  chorology,  etc.,  to 
mental  processes  has  received  great  eucouiagenient  from  the  observa- 
tion uf  animals.  In  our  own  country  George  and  Klizabetb  Peckham 
have  experimented  on  spideis  and  wasps,  and  in  Hngland  Sir  John  Lub- 
bock published  a  volume  on  the  senses,  instincts,  and  intelligence  of 
animals,  with  special  reference  to  insects. 

The  genius  of  the  nivestigatioii  may  be  apprehended  in  the  fotlowiug 
paragraph : 

"  We  find  in  auimals  complex  orgaus  of  sense,  richly  supplied  with 
nerves,  bnt  the  function  of  which  we  are  as  yet  powerless  to  explain. 
There  may  be  fifty  other  senses  as  different  from  ours  an  sound  is  from 
sight,  and  even  within  the  boundaries  of  our  own  senses  there  may  be 
endless  sounds  which  we  can  not  hear,  and  colors  as  dift'ei'ent  as  red 
from  green,  of  which  we  have  no  eoueeptiou.  These  and  a  thousand 
other  <|ue8tions  remain  lur  solution.  The  familiar  world  which  sur. 
rounds  ua  may  be  a  totally  different  place  to  other  animals.  To  them 
it  may  be  full  of  music  which  we  can  not  bear,  of  sensations  w^  can  not 
conceive.  To  place  stuffed  binls  and  beasts  iu  glass  cases,  to  arrauge 
insects  in  cabinets  and  dried  plants  in  drawers,  is  merely  the  drudgery 
and  preliniiuary  of  study  ;  to  watch  their  habits,  to  understand  their  re- 
lations to  one  another,  to  study  their  instincts  and  intelligence,  to  as- 
certain their  a<laptations  aud  their  relations  to  the  forces  of  nature,  to 
realize  what  the  world  appears  to  tliem  ;  these  constitute,  as  it  seems 
to  me,  at  least,  the  true  interests  of  natural  history,  aud  may  even  give 
us  the  clue  to  senses  aud  perceptions  of  which  at  present  we  have  uo 
conception.'' 

r..,z.d.vCoOglc 
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Tbe  fitciilties  of  tlie  mind  are  studied  iu  tUe  sftine  iiiiuirter  as  tb6  mind 
itself.  Tbe  phenomena  of  eouscioasuess  and  unconsciousness,  of  M^nsa- 
tiou.  of  perception  and  apperception ;  of  iUHtiuct,  memory,  emotion,  rea- 
son, and  volition  in  healthy  exercise  are  taken  np  as  so  many  rocks,  or 
plants,  or  animaln,  and  tlieir  natural  history  scrutinized.  And  this  is 
true  re^rdless  of  the  metapliysical  basis  of  the  stndy ;  the  most  pro- 
nounced materialtstsand  spiritualists  have  caught  tbe  inspiring  motive 
of  the  naturalist.  In  this  line  reference  may  be  mmle  to  Wilbrand, 
Osterman,  James,  McCosb,  Bowne,  Dewey,  La«ld,  Burnham,  Fere, 
Fonilte^,  Scbniz,  Nelson,  Uall,  and  writers  in  Miiul  and  other  Journals 
of  psychology. 

Just  as  some  of  the  richest  renults  in  mineralogy  have  been  realize*] 
from  the  stndy  of  allotrupistn,  in  botany  and  zoology  from  aboormali' 
ties,  so  in  mind  study  tlie  utmost  diligence  is  exercised  in  observing  the 
phenomena  of  mental  deformities  and  eccentricities.  In  tbe  tirst  num- 
ber of  the  American  Journal  of  Psychology,  William  Noyes  discusses 
paranoia.  Further  researches  iu  the  same  lino  are  Ronth  on  overwork 
and  premature  mental  decay,  O.  U.  Savage  on  homicidal  mania,  Gris- 
Bom  ou  the  history  and  poetry  of  insanity,  Tenchini  on  tbe  brains  of 
delinquents,  Foy  on  idiosyncrasies,  Stevenson  on  genius  and  mental 
disease,  and  Duva),  Ploix,  and  Dally  on  aphasia.  ludecd,  both  in 
France  and  Italy,  congresses,  societies,  and  journals  are  devoti'd  to 
this  side  of  anthropological  research. 

The  scientific  psychologist  bas  pursued  his  researches  still  further. 
There  have  been  hanging  around  tbe  snburlis  of  knowledge  many  de- 
scoudauts  of  aboriginal  philosophy.  One  of  these  offspring  is  Iwlicf  in 
tbe  possibility  of  occult  contact  with  the  spirits  of  men  and  a  spirit 
world  of  the  deatl.  This  whole  subject,  to  stndy  which  the  English  So- 
ciety for  Psychical  Research  was  organized,  is  ably  reviewed  by  Prof. 
Stanley  Hall  iu  the  first  numberof  the  American  Journal  of  Psychology 
(128-146).  He  says:  "Thus  far  not  only  tlie  formation  of  such  a  sw.i- 
ety,  but  the  boldness  of  its  plan,  with  its  committees  on  apparitions  and 
liaunt«d  bouses,  and  ou  the  claims  of  Mesmerand  Reicbenbach,and  the 
degree  to  which  the  difficulties  and  the  dangers  of  the  proposed  inves- 
tigations were  realized,  were  all  such  as  to  commend  it  not  only  to  every 
psychologist,  but  to  every  true  and  intelligent  friend  of  culture  and  re- 
ligion. While  those  who  regard  the  baser  forms  of  modern  spiritualism 
as  the  reined  and  concentrated  embodiment  of  all  the  superstitions  of 
a  remote  and  barbarous  past,  and  tbe  claims  of  those  who  pretend  to 
mediate  between  tbe  living  and  their  frien<ls  who  are  dead  as  a  name- 
less crime  against  the  most  sacred  things  of  the  soul,  must  feel  a  deep 
interest  in  such  work,  there  is  another  class,  perhaps  still  larger,  and 
with  an  interest  still  deeper.  This  class  consists  of  those  who,  iu  these 
days  of  unsettlement  iu  religious  beliefs,  hope  to  find  amid  su|>erabun- 
dant  aberglaube  a  nucleus  of  certainty  for  at  least  tbe  doctrine  of  immor- 
tality.   The  uiost  absolute  idealists  are  not  so  satisfied  with  tbe  speco- 


ANTHROPOLOay.  507 

lative  method  which  works  by  eshatistins  thouglit  poasibilities  ss  not 
to  welcome  the  most  empirical  refotatioo  of  mAterialiam  and  mechanism. 
Even  Mr.  Meyer's  "  phantasmagoric  efficacy,"  his  '^telepathic  percola- 
tion," or  veritable  ghosts  of  those  dying  or  dead  or  even  iu  great  dan- 
ger, are  not  unwarrantable  in  estabtiahing  his  "sobdarity  of  life  which 
idealism  proclaims,"  or  "  Che  ouiversal  mind  iu  which  all  minds  are 
one."  Buttbeimi»Brtiality  attainable  in  mostfleldsof  scientific  research 
is  impossible  here.  A  rigorously  unbiassetl  and  yet  an  iutelli{i:ent  jury, 
con'd  probably  not  be  found  in  this  country  or  in  England,  so  many  and 
subtle  and  remotely  ancestral  are  the  conscious,  and  far  more  the  uncon- 
scious, prepossessions  which  enter  like  Schoponhaaer's  primacy  of  the 
will,  making  us  all  lynx-eyed  to  all  that  favors  one  side  and  bat-eyed  for 
all  that  favors  ilic  other.  It  is  this  inezpuogable  bias,  evolved  from  a 
state  of  savage  su|)erstitioii,  which  enters  into  our  judgment  and  pre- 
vents a  just  critical  estimate  of  evidence.  Ourney's  phantasms  of  the 
living,  Sinnett's  hypnotism  in  the  Orient,  Uerter's  discussion  of  the 
nature  of  hypnotism,  such  are  the  works  that  are  constantly  appearing 
upon  this  corner  of  anthropology. 

Psychology  is  now  clearly  witiiin  the  area  of  anthropology,  having 
its  Intmratories  and  iiistnimeiitu  of  precision,  its  systematic  experiments 
and  its  organized  corps  of  observation.  Prof.  G.  Stanly  Hall  says, 
"  Several  departments  of  science  have  touched  and  enriched  psychology, 
bringing  to  it  their  best  methods  and  their  clearest  insights."  Among 
those  whose  studies  have  contributed  to  this  end  are  teachers  of  psy- 
chology in  higher  institutions  of  learning,  biologists  and  physiologists ; 
anthropologists  who  aie  interested  in  prinfitive  manifestations  of  psy- 
chological laws ;  physicians  who  give  special  attention  to  mental  and 
nervous  diseases ;  men  who.  like  Mr.  Gallon,  have  applied  nioi-e  exact 
methods  to  the  problem  of  human  feelings,  will,  and  thought. 

The  establishment  in  our  country  of  a  journal  devoted  solely  to 
psycho- physics  is  a  noteworthy  event,  and  the  fact  that  Prof.  G.  Stnnley 
Hall  will  have  charge  of  the  American  -lournal  of  PsycUology  is  a  suf- 
ficient guaranty  of  its  great  scientific  value. 

In  the  first  number  of  this  publiwition  Dr.  Lombard  and  Professor 
Jastrow  both  explain  with  great  clearness  the  psycho-physic  law  and 
[Ibistrate  its  operation.  Professor  Jastrow,  in  his  paper  on  star  magni- 
tudes, very  clearly  explains  the  action  of  the  psycho- physical  law  in  the 
first  number  of  the  American  Journal  by  referring  to  Beniouille's  illus- 
tration of  the  distinction  between  the  value  and  theeinoluracnt  of  money. 
The  emolument,  or  pleasure-giving  power,  of  an  additional  sum  of  money 
is  shown  to  be  the  logarithm  of  the  wealth  of  an  individual.  By  widen 
ing  the  conception  of  the  wealth  to  the  general  one  of  a  physical  stim- 
ulus of  any  kind,  and  putting  sensation  in  general  for  the  particular 
sensation  caused  by  an  increase  in  money,  we  have  the  psyclio-physie 
law.    For  the  particular  illustration  of  this  law  Professor  Jastrow  com- 


Google 


508  EECORD  OP  SCtENCE   POH   1887   AND   1888. 

pHtes  the  star  iiiagii  ituUcs  as  tbey  have  bceirarraDged  by  meana-of  the 
eye  with  the  results  of  mechanical  photometers. 

Some  interesting  experiinei^ts  oa  the  reciprocal  influence  of  orgaus  of 
sense  have  been  recently  made  by  Uerr  UrbaEischitsch,  of  Yieuna.  His 
general  coiiclusion  is  that  atiy  senae-excitatiou  has  for  result  an  increase 
of  acuteness  of  other  senses.  Thus  seusationsof  hearing  sharpen  the 
visual  perceptions.  If  colored  plates  are  placed  at  such  a  distance  that 
one  can  lianlly  distinguish  the  colors,  and  various  sounds  are  then  pro- 
duced, the  colors  become  (generally  more  distiuct  the  higher  the  sounds. 
Similarly,  one  can,  while  a  sound  aft'ects  the  car,  read  wonls  which  one 
could  nut  rea<l  before.  Agaiu,  the  ticking  of  a  watch  is  better  heard 
when  the  eyes  are  0|)en  than  when  they  are  closeil.  Red  and  green  in- 
crease auditive  perceptions,  but  blue  and  yellow  weaken  them.  Several 
musicians,  however,  were  agreeil  that  reel,  green,  and  yellow  and  blue 
caused  an  intensification  of  sound  about  one-eigtatli ;  while  violet  had  a 
wealiening  effect.  Taste,  smell,  and  touch  are  under  like  laws.  Light 
and  red  and  green  colors  increase  their  delicacy  ;  while  darkness,  blue 
and  yellow  diminish  it.  Under  the  iufluenue  of  red  and  green,  taste 
extends  from  the  anterior  border  of  the  tongue  to  the  whole  surface. 
Ou  the  other  band,  a  strengthening  of  smell,  taste,  or  touch  exalts  the 
other  sensitive  perceptions.  Specially  interesting  is  the  reciprocal  in- 
fluence of  touch  and  the  sense  of  temperature.  If  one  tickle  the  skin 
with  a  hair  and  plunge  the  band  in  hot  water  the  tickling  sensation 
ceases ;  ou  the  contrary,  if  the  baud  be  placed  in  cold  water  and  a  part 
of  the  body  tickled  the  temperature  ia  felt  more  vividly.  Herr  Urban- 
schitsch  finds  in  this  reciprocal  action  an  explanation  of  supposed 
double  consecutive  sensations  on  excitation  of  one  sense.  (Nature,  1887, 
p.  iru.) 

The  two  sources  of  information  which  are  absolutely  indispensable  to 
the  student  of  psycho-physics  are  Wund  t's  "  I'hysiologische  Psychologic" 
and  "  Hall's  American  Journal  of  l*.sychology."  In  addition  to  these 
"Mind,"  "  Brain,'' "  Philosopbische  Studien"  and  "  PHIigei-'s  Arcliiv"  are 
to  be-consulted.  In  our  own  country  we  have  at  Johns  Uopkins  Univer- 
sity, in  Professor  Oattell's  laboratory,  in  Philadelphia,  in  the  Army  Medi- 
cid  Museum  at  Washingtou,  apparatus  for  psycho-physical  ex|>erimeuts. 
Works  of  eminent  authority  in  this  line  of  research  must  be  sought 
under  the  names,  Cattell,  Cowlcs,  Donaldson,  Fauvelle,  Oaltou,  Halt, 
Hoilge.  Hyslop,  Jackson,  Jastrow,  Kiiuig,  Lombroso,  Krauss,  Kroner, 
Ladd,  Lombard,  Thompson,  Vigna,  Wolfe,  and  Wnudt. 

In  the  study  of  mind  many  subsidiary  and  leadingquestions  arise uot 
included  in  any  of  the  classes  above  noticed.  Such  would  be  the  pa- 
jHjr  of  G.  J.  Romanes  ou  the  mental  differences  of  men  and  women,  of 
Mantegszza,  on  psychic  atavism,  of  Nicolas,  upon  automatism  in  volun- 
tary actions,  and  that  most  interesting  discussion  in  Nature  by  Max 
M  iiller,  Francis  tiatton,  II.  S,  Wortley,  II.  Picton,  G.  J.  Itomuues,  and 
J.  J.  Murphy  (XXXVI,  28, 100,  101,  124,  ]1>5,  171,  172,  249),  upon  the  pos 
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sibilit}'  of  thoaglits  without  words.  The  same  question  was  raised  some 
years  ago  in  the  Anthropological  Society  of  Washington,  by  Professor 
Porter,  of  the  Deaf  Mute  College.  This  correspondence  in  all  printed 
as  an  appendix  fo  "Three  iutrodaotory  lectares  on  the  science  of 
thooght"  by  Max  Miiiler.    (London,  1888,  8vo.) 

BTDNOLOGY. 

What  was  previously  said  of  psychology  may  be  repeated  concerning 
ethnology ',  it  in  at  bottom  a  biological  science.  Tliai  is,  when  we  say 
"race"  we  ought  to  mean  blood,  not  language,  nor  nationality,  nur a 
region  of  country,  certainly  not  arts  or  institutions. 

It  is  true  that  the  science  includes  all  about  a  certain  breed  or  stock  of 
mankind ;  indeed,  it  is  tlie  autliropology  of  men  taken  by  breeds.  The 
ethnologist  and  the  ethnographer  are  biologists  to  start  with,  but  they 
cover  the  eutim  area  of  the  naiural  history  of  man.  The  latter  works 
out  the  anthropology  of  a  single  stock  or  breed.  The  latter  is  coucerned 
with  anthropology  arranged  with  blood  or  consanguineous  groups  for 
his  primary  concept.  Strictly  speaking  wu  apply  the  term  ethnogra- 
pher to  a  student  of  a  nation  or  any  other  agglommeration  of  human 
beings,  but  this  ought  not  so  to  be. 

As  the  first  question  in  anthroiwlogy  is  the  origin  of  man  so  the  lirst 
question  in  ethnology  is  the  origin  and  boiiudaries  of  races.  Thescarch 
for  primitive  man,  therefore,  is  at  the  same  time  thesearch  for  primitive 
men. 

The  second  inquiry,  which  trenches  on  arcliicology,  and  is  indeed  the 
motive  of  the  archiKologist's  researches,  is  what  races  of  men  have  lived 
on  the  earth  and  what  may  be  the  relation  of  the  pi'csent  races  to  t  hem. 
Upou  this  question  M.  deQuatrefages  and  Marquis  deNadaillac  arc  our 
chief  authorities ;  while  for  geiteral  treatises  on  the  species  at  large  tho 
reader  must  consult  Snoll,  Kriegel,  Achelis,  Maladini,  Robert  Brown, 
Feathcrman,  and  various  translations  and  adaptations  of  Von  Hellwald. 
The  seventh  volume  of  the  Standard  Natural  History  is  reprinted  with 
an  apitendix  which  very  much  adds  to  its  value.  Prof.  A.  II.  Keane  in 
his  published  classifications  and  in  his  reviews  in  Nature  continues  to 
be  the  best  English  authority  on  general  ethnology. 

The  biological  inquiry  into  color  of  hair,  eyes,  and  skin,  into  iiilosity 
and  other  anthropometric  chanicteristics  is  mainly  with  reference  to  tho 
dubject  of  race. 

lu  the  Journal  of  the  Anthropologic:! I  Institute  (XTI,  370-379)  Mr.  li. 
8.  I'oole  shows  the  Egyptian  class! tication  of  the  races  of  man. 

The  question  of  mcial  healing  or  medical  cthuography  is  considered 
by  Tiffany  and  Veirier. 

In  all  anthropological  journals  will  be  found  more  or  less  ethnography. 
In  Paris  is  published  Kevue  d'Ethnograjihie.  Tho  Journal  of  the  lioyal 
Asiatic  Society  of  London  is  a  rich  mineof  information,  and  a  complete 
lodexof^lHts  volumes  will  bo  found  at  the  closcof  the  volume  for  1888. 
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No  student  of  ethnograpliy  cftn  overlook  tbe  pnblicatioua  of  the  Nu- 
tioD&l  geograpbicai  societies  of  Euglaud,  Frauce,  Bclgiiini,  Bnssia,  Pe- 
termaoD's  MittUeiluugeu,  and  kiodred  works. 

Special  works  ou  etlinography  have  appeared  in  ^ reat  numbers,  and 
the  only  way  to  briog  the  reader  into  relationship  with  them  is  to  prc- 
seot  a  list  by  continents  of  those  which  have  come  under  tbe  writer'tt 
notice. 


A.— EUKOPB. 

Aryans,  origin,  primitive   aunt,  aahleve- 

meatB  ;  Morris,  Taylor,  Hale. 
Baaques:  Lucien  Booaparte. 
Brittany  :  CarquHt  and  Topinanl. 
Caonry  Islandx:  Edwards,  Koibel. 
CcHb:  D.  Arboio  de  Jiibainville. 
Frieslnnd;  A.  Folmer, 
Oermau  Alps:  Steub. 
Gypaien:  Croftou.uud  J.  of  Gypsy  Lore. 
Ireland  :  McDonal). 
Lake  Dwvllora:  MiwsikomDier. 
Medi[«rranesn    Races,   non- Aryan,    dou- 

Semitic:  Glonnie. 
Neanderthal  ADd  Canxtadt;  Julio. 
Noree  bibliography:  Carpciitur. 
Russia:  A.  Castaing.  W.  Ymiteroii. 
8paiD,   au  outcast    race    in:     Pop.   8c. 

HoDth.,  xxxit,  546. 
Sweden:  Muutelius. 
Trausjflvaula :  G.  le  Couite  Kaun. 

B.-AFItlCA. 

Algierf,  French  Africa  :  M.  Wahl. 

Bobos:  M.  Tantain. 

Central  AR-ican  Btocks:  Lodwig  Wolf, 
Em  in  Piisha. 

Congo,  Lowtr:  R.  C.  I'hilliiis. 

Dniiakils:  L.  Faiirot. 

Egyptians:  Vimbow,  TomkinH,  Fllndtis 
Pctric. 

Gold  CoaKt  Peoples :  A.  ».  EIMb. 

Gypsies  in  SiisandlhoBnbnrn:  Ilalibiirlnn. 

Hottentots,  or  Kboi  Klini :  CU.  Ploix. 

Kabyles,  of  Grand  Kubjlie:   Fr.  Uruiiut. 

Liberia:  J.  Bllttrkofur. 

Madacnacar:  M.is  Ijeckrc. 

ManJatgiiOH -.  T.  Galibfrt. 

Negro  race  in  America :  Cotnon,  Arm- 
strong. 

Niger  Giver  and  Senegal :  Chambers,  J. 
Ancetle. 

One  of  the  most  celebrated  feats  of  reconHtrueting  the  eivilizatioD  of 
ancient  nations  is  thubitttory  ofthe  discovery  of  Uittites,    In  January, 


Soncgainbia :  Vignc. 
Sunialis:  P.  PaiilclHchke. 
Southern  Africa:  G.  Schils. 
Tanganjtka  Tribes;  Uonz£. 
Tripolitaiiia,    Cyrenaica,    and     Fezsan : 

Hamy  and  Borsan. 
TluiiH:  R.  Colliguon. 
West  Africa:  V.  Janiuesaud  E.  Stortns, 

E.  Decazes,  A.  CorrtS. 

Afghans :  L.  Ronsi^elet. 

Aiuos:  P.  V.Dickios,  Buail   Hall  Cbnra- 

berlnin,  R.  Collignon,  J.  IC.  Goodrich. 
Uubyluuiau  Racps:  G.  Benin. 
Cambodia:  E.  Mauicl. 
Caneasns:  B.  von  Erckert,  E.Chantre. 
Ci-ntral  Asia:  ll<'nry  Lansdoll. 
Cbimt:  G.K.6imou.H.J.Allon. 
Chinese  i>i  America:  Stewart Cmlin, 
Corea :  W.  B,  Carles. 
Danlislan:  C.  F,.(leUJfBlvy,    . 
FuniioHa:  Tcrriende  laCou[)eri»,  G.  Tay- 
lor. 
Hittitfs :  W.  W.  Mooro,  Thomas  Tyler,  U. 

li.  Condcr. 
India  :  E.  A.  Lawrence,  George  CnmpbMI, 

W.  W.  IIuuliT,   GusUv   Oppcrt,   Bu- 

gaigne. 
Japan:    Wm.  E.  Griflis,  J.  U'Aiitremur, 

Henry  Knollys.  Kr,  Bahnson. 
Jews  of  tbe  East :  A.  K.  Otover, 
Kasbgar  and  the  passes  of  Tiaii  Chan :  N. 

See  laud. 
Mauipiir:  O.Walt. 
Persia  :  E.  Ihihousaet,  S.  G.  W.  UenJaMiin, 

Konssay. 
Siani,  llibliography  of:  E.  M.Satiia. 
Tadjiks  or  Giiltchas:  Ch.E.  de  Ujfalvy. 
Turks  in  China  :  J.  Deuiker. 
Yakuts:  Albert  Ron ssy. 
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1888,  Mr.  Tbomas  Tyler  delivered  a  course  of  lectures  upon  tiiia  [teopio 
in  the Britiijii  Museum. 

A  few  years  ago  all  we  knew  of  the  Hittitea  was  contained  in  a,  few 
vngue  refereneeo  in  the  First  and  Second  Book  of  Kings.  In  the  true 
sense  of  th©  word  empire,  it  is  doubtful  whether  a  Hittite  empire  ever 
existed.  Says  Mr.  Tyler:  "Most  likely  there  were  in  Asia' Minor  many 
states  or  even  siugle  cities  which  were  usually  to  a  great  extent  iude- 
peiideut,  and  the  peoples  of  which  were  uot,  perhaps,  altogether  homo- 
geneous in  race,  but  which,  under  pressure  of  the  necessity  of  war,- 
fornied  a  federation.  That  the  Hittites  spoken  of  in  the  Old  Testament 
are  to  be  identified  with  the  Ehita  of  the  Egyptian  moDUincntM  and 
with  the  peoples  of  the  laud  of  Khatti  in  the  Assyrian  records,  is  com- 
ing out  more  and  more  clearly." 

The  primitive  home  of  the  Aryans  seems  now  to  be  less  definitely 
fixed  than  formerly.  The  studies  of  Pott,  Lassen,  and  Max  Miiller 
made  the  highlands  of  Asia  to  be  the  cradle  of  the  Aryans.  Dr.  La- 
tham, even  at  that  time,  urged  that  the  Asiatic  hypothesis  was  mere 
assnmpliou  based  ou  no  shadow  of  proof.  Recently  the  European 
theory  has  been  eutertained  by  Gugei,  Cuno,  Peuka,  and  Schrader, 

The  commingling  of  blooil,  language,  social  organization,  beliefs,  and 
activities  iu  the  Malayan  area  is  elucidated  by  Dr.  Fridrich's  paper  in 
the  miscellany  relating  to  ludo  China.  lie  noticed  thecontinued  exist- 
ence of  Hindooisni  in  Java  and  other  parts  of  Malaysia,  and  says  tlnit  it 
is  esseutial  to  a  proper  understanding  of  the  condition  of  the  Malayan 
tribes  that  the  influence  which  Hindoo  civilization  has  exerted  ou  them 
should  be  investigated. 

At  a  meeting  of  the  Asiatic  Society  of  Japan,  reported  in  the  Japan 
Weekly  Mail  of  November  1!>,  Mr.  Batchelor  read  a  paper  on  Kamui 
or  Gods  of  the  Aiuos.  The  author  is  not  convinced  that  the  Aiuos  are 
dying  out. 


AiiHtralia :  Duiuiiiic  Duly,  J.  Fraaer,  K.  M. 

Ciirr,  S.  GuHoii. 
B<>r[iRc>:  UomiuicDalx. 
Colobes:  d'Estn-y  Mi-ynurs. 
MulayH :  F.  Grabowski. 
Malilivcs:  H.  UabcUmll. 
Maori :  J.  Krriii<;tciu  iId  la  Croix. 
Now  Itrituiii :  It.  D^inkH,  H.  B.  lioniilly. 
New  Ciileilouia:    E,   Veirier,    M.   Glaii- 


N'uw  Guinea;  Prince  Rolaiul  Buiiiiparlv,  a 

sutiissof  rejwrlB;  l.'Iinl[iicrs,G.  L.  ffiiik. 
Now  IlebrUlea:  A  IIa(;«[i  and  A.  Pigueau. 
Philippiuva:  OEliviur  Ui'aiivi'gunl. 
FolyoesiauH ;  E.  Trof,'.-ar. 
Hamoa  :  Wm.  If.  CLiiicliward. 
l^alldwicb  Islaiiils:  Eil.  Aririug. 
ISolomoii  iNlaniU :   It.  B.  Oupiiy,  F.  Eltoo, 

C.  M.  Woodford. 
Suriuam  :  K.  VJrubow,  II.  Ten  Kate. 


E.— KOBTH  Amekica. 

The  very  beat — and  only  reliable— study  of  the  tribesof  North  America 
is  that  of  the  Bureau  of  Etlinology  of  the  Smithsonian  Institution,  an 
account  of  which  has  been  given  to  the  American  association  by  Maj. 
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J,  W,  Powell.    Dr.  D.  W.  Brlntou  baa  also  pnblisbeil  notes  ou  Amer- 
ican ethnology.    The  following  works  have  speci^tl  reference : 


AztecB :  H.  W.  Hayuefi,  Lucieu  Utai't. 

Bentbilcs:  Lady  Edith  Blake. 

British  Coltiin|iia  :  Fmnz  lious. 

Catiromia  peninHUla :  H.  Tun  Kate. 

Canada:  E.  Hamy.  (It  uiiiHt  aIho  I>o 
kept  iu  miod  that  tho  itritisb  aHtw>- 
cialiuii  appointed  a  special  cuiuuiit- 
tue  to  study  the  Indians  of  the  Do- 
miniou  of  Canudo.) 

Diilanrare   or    Lvnnpi^ :    D.   G.   BririUin. 

Eskimo:  H.  Kiak,  Soroo  Hauseii,  A.  H. 


Cootrat  AtnericA:  Leon  Laloy. 
Costa  Rica:  Wilhelin  Herzog. 
Mftya:  V.  A.  du  Uocliefauconld. 
Mexico:  C.  Brekor,  A.  Bakur,  Alf.  Chav- 

Panama:  A.  Pinatt. 

ToltecH,  wi!rn  tliey  a  historic  nation :  D. 
G.  BrtntoD. 

G. — Sl>UTH  Ameiiica. 


AiuaKon  tribes:  J.  F.  Smith. 
Keane,  Euiile  PetL(«t.  |  Botoeudos  of  Enpiritu  Banto  and  Minas 

Kwakmtl:  Franz  Boas.  |  (,„^^.  p   Ehrenreich. 

Miseisaqu.-.s:  A.  F.  ChamWlnm.  Fnesi''"*:  ^r.  Hyades,  G.  SerBi. 

Mand-ins :  Dr.  Wa.Uington  Matthews.        I  <;„;,„„ .  „^  ^^  con.lre,»n,  II.  Ten  itate. 
Sulish  Iiidiaus  of  Piigut  Sound :  M.  Etlis. 

F.— MlDHLB   AMEKIOA. 

Antilles:  Leon  do  Roeny. 
Caribs:  Pere  de  la  Borde. 


Para^'iiay ;  Dr.  StHWart. 
Pern:  O.  Oniinairc. 
'  Veuwiiela :  A.  Erust. 


LANGUAGE. 

By  niiiny  authropologlsta  language  is  placed  among  the  biological 
scieuceti.  Such  liberties  with  tlie  term,  however,  would  eonaign  the 
whole  study  of  iitaii  to  the  realm  of  biology.  In  reality  the  true  start- 
ing point  of  anthropology  is  the  study  of  iuveiilion,  the  consideration 
of  all  those  devices,  institutions,  ways  and  means  through  which  our 
race  has  madeits  progressive  journey. 

Among  the  inventions  or  institutions  that  lie  at  the  foundation  of 
culture,  the  most  universal  in  time  and  place  is  language,  or  devices  for 
the  communication  of  thought. 

The  science  of  glo.s8ology  is  the  anthmpology  or  natural  history  of 
speech.  It  therefore  is  concerned  with  origins,  with  classifications, 
with  life  histories,  with  variation  under  stress,  with  as  many  questions 
as  would  be  asked  about  plants  or  animals. 

Indeed,  the  very  first  problem  that  confronts  ns  is  this :  How  far  have 
the  animals  anticipated  ub  in  speech;  to  what  extent  have  tbey  been 
our  teachers,  and  what  suggestions  of  their  activities  and  natural  qual- 
ities have  helped  iu  forming  the  vocabularies  of  the  world. 

Close  on  the  heels  of  this  iuquiry  comes  the  subject  of  gesture-lan- 
guage, to  the  study  of  which  Col.  Garrick  Mallery  has  devoted  so  many 
years  of  patient  i-esearch.  The  rt'snlt  of  Lis  labors,  with  references  to 
further  authorities,  are  to  be  found  in  the  publications  of  the  Bureau  of 
Ethnology. 

Upon  the  biological  side  have  appeared  Bucb  works  as  Ilandman 
upon  the  human  voicts  and  language  in  physiological  psychology,  Loew- 
eubcrg's  physiological  researches  on  nanal  vowcLs,  Marique  upon  the 
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larynx,  organ  of  phonatioQ,  in  its  relations  with  tli»  cerebral  centers  of 
laD(;iiage  and  ideation,  Amnjo  on  the  metamorphoses  of  a  soaud,  Bell's 
ani^'ersity  lectui-ea  on  phonetics,  Jacobi  ou  the  special  liability  to  the 
loss  of  nouns  in  apliasia,  Horatio  Hale  oti  the  development  of  language. 
The  Index- Med  tuns  should  be  faithfnlly  consalCed  for  papers  on  the 
anatomy,  abuonnalitie^,  diseases,  and  peculiarities  of  the  vocal  organs. 

Other  productions  of  general  interest  are  Trej^ear's  ancient  alphabets, 
Kewell  on  the  color  of  words,  Brintou  on  tbn  language  of  palaeolithic 
man,  Stevenson  ou  place  names,  Horatio  Hale  on  the  development  of 
language. 

In  tliis  connection  reference  is  again  made  to  the  controversy  in  Na- 
ture originated  by  Max  Miiller,  concerning  the  dependence  of  reason 
upon  speech. 

The  study  of  an  individual  language  may  be  termed  glosaography,  just 
as  the  study  of  a  separate  people  is  styled  ethnography.  The  two,  in- 
deeil,  areoftijn  confounded.  If  language  and  race  were  conterminous 
a  list  of  all  thoUiiguages  of  the  world  would  be  at  the  same  timea  list 
of  all  the  peoples  or  breeds  of  mankind.  Justsofaraa  they  are  not  con- 
terminous is  confusion  introduced  into  the  euumeratious  of  the  Iriu- 
guages  of  the  different  coutiueiits.  The  complaint  is  made  by  critics 
of  great  lists,  such  as  Gust's  for  Africa  and  Polynesia,  that  this  or  that 
term  is  nut  of  a  language,  but  of  a  government. 

Moreover,  the  author  wbo  writes  about  a  people  generally  includes 
a  chapter  ou  their  language.  It  is  safe,  therefore,  for  the  glossologist 
to  look  carefully  over  the  ethnographic  titles  for  material.  Further- 
more, the  Accompanying  list  of  works  that  have  been  noticed  will  be 
aseful. 

Europe. — Theold  Runic  writing  of  thcNorth  :  Oscar  Montelins.  Color 
names  among  English  gypsies;  W.  E.  A.  Aron.  An  old  Basque  test: 
J.  Vinson.  The  Basque  language  :  V.  Stempf.  Bestitntiou  of  the  Eu- 
ropean mother  language:  Panl  Reynand. 

Africa. — Kabail  vocabulary ;  U.  Newman.  Algerian  grammar  and 
lexicon:  J.  Vinson.  Introduction  to  glossology  and  literature  of  the 
African  languages :  A.  F.  Pott. 

Asia. — Semitic  languages  in  the  Encyclopiedia  Britanaica:  Gyrus 
Adler.  Sanscrit  texts  from  Tonkin  :  G.  Dumoutier.  The  yellow  lan- 
gnages :  E.  H.  Parker.  Japanese:  The  Mancbus,  by  the  same.  The 
Japanese  and  the  adjaceutcontineiital  languages :  Jose[»h  Edkins.  Hit- 
tite  monuments:  Wm.  H.  Ward.  Some  useful  Hindu  books:  G.  A. 
Griersou.  Formosan  language:  J.  Vinson.  Chinese,  three  papers  on  : 
Joseiih  Bdkins.  Grammar  of  the  Chinese  in  Sau  Francisco:  H.  Cor- 
dier.  Pre-Chinese  language  in  China:  Terrien  de  la  Gonperie.  Sakun- 
tala ;  Geranl  Devezc. 

Poli/nesia. — The  Oceanic  lauguages,  Semitic :  D.  Mac<IonaM.  Api 
grammar:  S.  IT.  Ray. 

America. — The  thorough  work  of  Mr.  J.  C.  Pilling  in  cataloguing  the 
H.  Mis.  142- 
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entire  literature  of  Nortb  AmericaQ  aborigiual  languages  will  leave 
nothiuR  further  te  be  desired.  Tbe  origiual  plan  of  including  all  works 
under  a  single  apbabetical  list  has  been  abandoned,  and  tbe  antbor 
takes  up  each  of  the  stocks  separately.  Two  monographs  bare  ap- 
peared in  tbe  new  series,  "  Bibliography  of  tbe  Eskimo  Langnage  "  and 
"  Bibliograpby  of  the  Sionan  Language,"  both  issued  by  the  Bureau  of 
Ethnology  and  printed  at  tbe  Government  Printing  Office.-  Bach  of 
the  other  stocks  will  receive  similar  treatment,  Whca  the  work  shall 
be  completed  it  will  leave  uotbing  to  desire  as  a  xHiiuter  to  all  sources 
of  information  on  America. 

Mr.  A.  S.  Gatscbet  had  worked  up  the  lingnistic  families  iu  South- 
eastern United  States.  Further  publications  on  Kortb  American  speenh 
mixture  in  French  Canada :  A.M.Elliott.  Timncua  grammar:  Raoal 
de  la  Orasserie.  Tbe  hieratic  manuscripts  of  Yucatan :  Poasse.  Tar- 
ascau  texts:  H.  de  Ghareucy.  Aocieut  Nahuatl  poetry:  Daniel  G. 
Brintou.  On  tbe  Cbane  Abal  tribe  and  dialect  of  Chiapas:  By  the 
same.  The  Ixil  language:  O.  Stoll.  The  Maya  language:  San  Bnena- 
ventQra.  The  Cbiapaoec  language:  L.  Adam.  Tbe  Alaquilae  lan- 
guage :  D,  G.  Brintou. 

The  Revue  de  Linguistique,  American  Journal  of  Philology,  Inter- 
nationale ZeitBCbrift  fUr  algemeine  Sprachwissenschaft,  Journal  of  tbe 
Boyal  Asiatic  Society,  Transactions  of  the  Philological  Associations, 
Zeitscbrift  der  morgenlandiscbe  Gesellschaft,  and  the  Journals  men- 
tioned under  general  anthropology,  must  be  the  authorities  on  glossology. 

TECHNOLOOT. 

Tbe  arts  of  mankind  are  the  material  on  which  to  base  the  natural 
history  of  invention.  Bach  art  has  haditshnmblebirthandhasgrown 
to  maturity  by  tbe  constant  increase  of  complexity.  The  process  of  in- 
venting itself  has  bad  an  organic  growth,  commencing  with  what  might 
bo  called  an  anicelluliir  process  and  ending  with  a  most  complicated  set 
of  co-ordiuated  actions,  as  numerous  and  intricate  as  tbe  parts  of  the 
human  body.  Between  a  childish  or  a  savage  acting  on  snggestion,  a 
no- sooner- said -than -done  performance,  and  the  inventing  of  the  Bell 
telephone,  with  all  the  thinking,  experimenting,  petitioning,  pleading, 
correspondence,  examiuation,  and  litigation  involved  is  a  very  long 
way.  Between  tbe  two  lie  all  human  mental  activities,  growing  more 
and  more  complex  as  we  proceed. 

Anthropology  is  concerned  with  every  human  activity  and  industry, 
for  tbe  purpose  of  obtaining  their  testimony  to  human  history.  The 
history  of  man  and  of  his  mind  are  indeed  more  clearly  written  in  things 
than  in  words. 

There  are  two  or  three  distinct  ways  of  treating  technological  mate- 
rial, based  on  tbe  order  of  the  ruling  concepts,  art,  race,  region.  A 
study  might  be  governed  by  ct^rtain  groups  of  arts  for  the  principal  coo  - 
cept,  as  in  all  Mr.  E.  B.  Tylor's  writings ;  or  by  certain  regions  of  tbe 
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globe,  where  the  comlitioiis  are  unique,  as  Id  thewritingsof  A.  BantiAn; 
or  we  could  study  ont  tlie  iDdustries  of  a  race,  a  uatiou,  a  sect,  wher- 
ever Id  time  or  place  they  may  hare  lived. 

One  of  the  most  profitable  series  of  investigations  into  the  ori^nn  of 
form  and  decoratioD  in  the  arte  is  a  series  of  papers  by  W.  H.  Holmes, 
pablished  by  the  Bureau  of  Ethnology.  Mr.  Holmes  finds  a  little  frag- 
ment of  pottery  in  the  fields  aronnd  Washiu^^ton.  This  tells  him  that 
the  aborigines  knew  the  ceramic  art  By  pressing  on  the  surface  a 
piece  of  artist's  clay  he  gets  the  impress  of  woven  texture.  This  'tells 
that  these  »borigtne8  were  weavers,  and  it  tsveryeasy  to  see  what  kind' 
of  weavers  they  were.  It  also  tells  how  they  decorated  pottery.  Thus, 
by  piecing  art  to  art,  fragment  to  fVagment,  the  author  is  able  to  recon- 
stmct  the  daily  life  of  an  extinct  people ;  to  ascertain  how  the  invent- 
ive faculty  has  caught  up  one  suggestion  of  dame  nature  after  another, 
and  then  technic  laziness  has  reduced  the  fall  form  to  conveationalisms 
and  abbreviations.  Herr  SchaafThausen  has  caught  up  the  same  idea 
and  published  "  Entwickelnng  des  menschlichen  Handv'erks  uud  den 
Einflnss  des  Stofles  auf  die  Kuustform." 

Next  to  the  subject  of  inventiou  and  the  stimulus  thereto  by  means 
of  patents  the  subject  of  learning  a  trade,  of  industrial  training, 
demands  the  careful  study  of  the  anthropologists.  It  is  easy  to  follow 
up  the  methods  of  our  own  day,  but  our  chief  inquiry  is  how  things 
came  to  be  as  they  are.  8uch  papers  as  that  of  G.  P.  Morris  on  indus- 
trial training  two  centuries  ago  will  be  hailed  with  pleasure  by  com- 
parative technologists. 

The  only  way  to  illustrate  and  to  study  this  branch  of  anthropology 
is  by  means  of  the  museum,  the  gallery  or  cabinet  of  drawings,  and  the 
specifications.  If  one  woold  follow  ap  an  arthe  must  collect  material, 
he  must  supply  himself  with  many  pictures,  he  must  have  his  card  cat- 
alogue or  files  of  ready  reference,  and  all  these  most  be  movable  and 
interchangeable. 

In  the  U.  S.  National  Mnsenm  there  are  many  series  of  objects  ia- 
stalled  to  show  the  natural  history  of  invention,  snch  as  naval  archi- 
tecture, land  transportation,  fishing,  music,  pottery,  cutlery,  weapons. 
These  are  of  especial  interest  to  craftsmen,  who  find  no  difficulty  in 
reading  the  history  of  their  daily  occupations. 

It  IS  not  necessary  to  enumerate  the  names  of  all  the  arts  about  which 
boohs  have  been  written  in  1887-'88.  A  glance  at  the  list  of  titles 
proves  that  some  one  has  l>een  fascinated  with  nearly  every  occupation 
of  mankind.  The  unit  chapter  on  this  subject,  the  technographic  unit 
18  an  art  of  a  people.  If  these  be  well  written  they  may  be  allowed  to 
tell  their  8tor>'  in  two  directions,  either  as  a  part  of  the  whole  history 
of  a  people  or  as  a  part  of  the  whole  history  of  an  art,  if  Mr.  Sato  has 
written  a  work  on  Japanese  farming,  it  may  be  filed  away  under  farm- 
ing or  under  Japanese,  according  to  the  ruling  motive  in  the  mind  of  the 
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general  studeut ;  the  same  is  true  uf  the  haodreds  of  technograpbic  chap- 
ters that  have  beeo  written. 

Tbe  reader  may  consult  with  profit  The  Amerieait  Manufacturer, 
Annates  deu  Fonts  et  Chausse^a,  Pat«nt-Ofiiee  Reports,  Keport  of  the 
Uepartnieut  of  Agriculture,  L'Art,  English  Mechanic,  Journal  of  the 
Society  of  Arts,  Scientific  American  and  Supplement. 

ABCH-EOLOOY. 

Leaving  the  question  of  anthropogeny  to  tbe  biologints  the  arcbteolo- 
gist  wilt  still  be  concerned  with  primitive  man.  He  desires  to  know 
where  our  race  made  its  debut  on  this  planet,  how  loDg  ago  it  was,  and 
what  was  tbe  intellectual  and  material  stock  in  trade  of  that  first  man. 
For  tbe  study  of  what  M.  Colligiiou  calls  L'bommo  avant  I'Histoire 
there  is  constantly  collecting  fresh  material. 

The  geologist  and  the  palaiontologist  are  the  first  to  take  the  stand. 
Mr.  W  J  McCee,  of  the  U.  S.  Geological  Sur\ey,  whose  especial  de- 
partment ia  tbe  quaternary  period,  has  addressed  himself  to  the  strati- 
graphic  question,  while  tbe  palicuutology  has  been  discussed  by  Mar- 
celliu  Boule,  and  the  cotemporaueity  of  the  mammoth  and  man  by  J. 
M.  Clarke  and  H,  Howorth,  MM.  de  Pnydt  and  Lobest. 

Un  the  subject  of  the  antiquity  of  man  we  have  a  paper  by  L.  Guig- 
nartl,  relating  to  France ;  by  A.  B.  Wallace,  on  the  antiquity  of  man  iu 
America;  by  E.  Riviere,  on  the  antiquity  of  man  in  the  Alps. 

There  has  been  a  question  agitated  between  geologists,  palaeontolo- 
gists, and  archaeologists  whether  in  cave  and  other  explorations  we  are 
to  regard  the  form  and  finish  of  implements,  tbe  associated  animal 
remains,  or  the  condition  of  tbe  strata,  to  be  tbe  best  guide  to  a  knowl- 
edge of  the  age  of  the  deposit.  The  case  has  been  pretty  thoroughly 
reviewed  by  Henry  Hicks  and  Worthingtou  G.Smith.  (Nature,  xxxvil 
105,129,202.) 

A  fresh  classification  of  archieology  is  marked  by  tbe  appearance  in 
England  of  a  new  Journal,  the  Archteological  Review.  The  range  and 
divisions  ni'  tbe  subjects  are:  (1)  Institntional  areba'ology,  which  ex- 
tends the  domain  of  areha-ology  iuto  that  of  sociology.  Indeed,  every 
branch  of  anthrojwlogy  may  thus  have  its  archa'ology.  {2}  Anthropo- 
logical arcba-ology.  This  is  a  bad  title.  It  is  meant  to  include  biological 
and  technological  subjects,  tbe  remains  of  man  and  of  bis  arts.  (3) 
Folk-lore.  Tbe  society  would  include  iu  this  the  origin  of  language,  all 
kinds  of  tales,  rhymes,  myths,  and  lore,  and  the  beginnings  of  philoso- 
phy. (4)  Literature;  that  is,  the  oldest  literatures.  The  society  has 
promised  to  do  one  good  thing,  for  which,  well  done,  they  will  receive 
thegratitudeof  nllstudenls.  They  will  index  all  English  archieological 
publications  prior  to  1880  and  eiurent  English  and  foreign  archufologi- 
cal  )>eriodicals,  and  will  issue  special  indexes  to  difftirent  branches  of 
archieological  research. 

The  British  Association  for  the  Advancement  of  Science  has  regular 
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atandJQg  committees  od  prehistoric  remains  and  the  preservation  of 
aacieot  moDiimentH.  The  former  committee  Las  been  Itus;  iu  mapping 
and  describing  all  the  monuments  of  the  country' ;  the  latter  in  peti- 
tioning both  Parliament  and  the  local  proprietors  to  preserve  the  most 
celebrated  remains.  A  brief  of  the  reports  will  be  found  in  Nature, 
xxxvii,  93, 04. 

The  same  is  also  true  in  France  and  Germany.  Movements  are  on 
foot  for  the  cataloguing  of  all  museums,  for  the  systematic  and  co-op- 
erative survey  of  remains  and  the  preservation  of  such  monuments  as 
have  historic  interest. 

The  Royal  Academy  of  Sciences  iu  Austria  has  appointed  a  prehis- 
toric commission,  which  has  already  issued  its  first  report.  Iu  our 
own  country  the  subject  of  archaeology  is  also  receiving  a  systematic 
treatment.  Fortunately  for  the  final  resnlt  the  two  principal  institn- 
tioDS  engaged  iu  extended  work  are  pursuing  difl^reut  methods. 

Prof.  Cyras  Thomas,  of  the  Burean  of  Ethnology,  commences  with  a 
census  of  all  the  mounds,  earth-works,  and  other  aboriginal  remains  in 
the  United  States.  In  the  Ohio  Arcbieological  aud  Historical  Quar- 
terly Mrs.  Thomas  presents  a  bibliography  on  this  subject,  but  the  plan 
of  the  Bureau  has  been  more  extended  than  this.  The  whole  area  has 
a  card  catalogue,  by  means  of  which  it  is  possible  to  construct  maps  of 
large  or  small  spaces  and  to  exhibit  the  number  and  distribution  of 
each  class.  The  most  valuable  portion  of  Professor  Thomas'  task,  and 
that  which  exhibits  the  great  ailvantage  of  combined  lahor,  is  that  he 
is  able  to  work  by  the  side  of  another  staff  of  men  who  are  studying  the 
distribution  of  Indians  over  this  continent  at  the  time  when  tbey  were 
first  visited  by  white  men.  Layiug  the  map  of  the  distribution  of  lin- 
guistic stocks  on  the  top  of  bis  own  map  of  the  mounds,  and  so  forth, 
he  has  a  starting  point  for  deciding  who  were  the  Mound-builders. 

The  Peabody  Museum,  or,  strictly  speaking,  its  curator,  Professor 
Putnam,  educated  in  comparative  anatomy  under  the  elder  Agasaiz,  has 
addressed  himself  to  another  problem,  namely,  the  careful  dissection  of 
graves,  mounds,  and  remains  so  as  to  know  exactly  how  they  were  con- 
structed, what  relies  are  deposited  in  them,  and  what  modern  modes 
of  burial  tliey  most  resemble.  Of  course,  the  final  result  will  be  reached 
by  combining  the  two  investigations. 

It  is  impossible  to  mention  the  names  of  authors  who  have  reported 
special  researches  in  archaeology. 

To  follow  the  subject  abroat)  it  is  only  necessary  to  study  the  English 
Archteological  Review,  Antiqua,  the  French  Materiaux  i>our  I'Historie 
de  I'Bomme,  aud  the  bibliographical  appendix  to  the  'Archiv  fUr  An- 
thropologie. 

In  our  own  country  the  annual  reports  of  the  Peabody  Museum,  the 
reports  of  the  Arnha^ological  Institute  of  America  and  its  ally  the 
American  Journal  of  Archieology,  the  American  Antiquarian,  Procee<l- 
iugs  of  the  American  Antiquarian  Society,  the  reports  of  the  Smithso- 
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niau  iDStitatioa  and  of  the  Biircan  of  Ethnology,  Che  American  An  thro- 
pologiat,  the  Ohio  Arch^ological  aud  Hiatorical  Journal,  Auales  del 
Mnseo  KacJoual  de  Mexico,  and  the  proceedings  of  a  few  State  and 
local  BocietJe3  give  publicity  to  about  all  that  is  worthy  of  permanent 
recoFd. 

SOCIOLOGY. 

Sociology  18  the  natural  biBtory  of  society,  and  studies  the  formation 
and  growth  of  human  compacts  that  have  survived  aud  become  varie- 
ties or  species.  It  also  investigAtes  the  life  history  of  societies,  their 
customs  and  principles. 

To  repeat  the  titles  of  all  sociological  papers  that  api>eared  iu  18S7-'38 
would  require  a  space  equal  to  Pool's  Index  to  periodical  literature.  To 
show  the  variety  of  topics  and  not  to  exhaust  the  subject,  a  list  of 
catch-words  is  given,  with  the  authors  to  consult  rcsi>ectiug  each.  It 
may  uot  always  be  the  most  eminent  authority.  Suffice  it  to  say,  the 
subject  has  beeu  of  sufficient  prominence  to  arrest  some  one's  attention. 


AdmioiatrfttioD :  W.Wilson. 
Altruism:  C.  W.  ilmilitf. 
America:  JnaCin  Wiusor,  iii 

critical  history. 
AatagoniaiD  tm  a  Mcial  force:  Sir  W.  R. 

Grove. 
Anthropojiliftg; :   Ricbard   Aoilree,   O. 

Beauregard,  A.  Bordier,  Cfa.  Letour- 

neao,  Marquia  <le  Nadaillac,  Friedrich 

Ratzel. 
AaBtraliau  sociology:  A.  W.  Howitt. 
Charities:  Herbert  B.  Adams. 
Cbild-life:  A.  C.  Fletcher. 
CiroamcisioQ  :  P.  Lafarque,  A.  Bevenliii, 

J.  O.  Harvey,  Ch.  Letoumeau. 
Civilization,  Hindu:  E.  W.  HopkiuB. 
ColoDizaliOD :  O.  RolIaDd, 
Conunerce:  A.E.  Batemaa,  ReuedeMari- 

ooart,  Leone  Levi. 
Commanal  life:  W.  H.  Beaucbaup. 
Contact  as  a  modifying  force:  Sabatier. 
Codperation :  Amos  G.  Warner. 
Copyright;  V.  A.  Seely. 
DeformatJoo  of  tbe  body:  N.  RiidiDgcr, 

B.  Virobow,  T.  Ungern- Sternberg,  M. 

A.  Rust. 
Degeaeraoy ;  O.  Barron. 
Depopulation  )u  France:  G.  de  Lapouge. 


DioiiuntioD  i 


a  of  faniiliea :  Q.  Lag- 


Dyiogoutof  aborigines;  H.  Uetls. 

Economic  disturbances:  D.  A.  Wells. 

Economic  science:  Yves  Ouyot. 

Emigration :  Rudolf  Disselborst. 

Equality  and  inequality:  H.  D.  Cbapln. 

Ethnic  selection:  Dr.  Dally. 

Evolution  by  competition :  J.  W.  Powell. 

The  family :  Carlos  Soler  y  Arques. 

Family  names:  Herbert  A.  Giles. 

Food  statietics:  Karl  Kelet6. 

Games  and  am osemeota:  Richard  Andree, 
FranE  Boas,  J.  T.  Bent,  H.  8.  Halbert, 
Andrew  Hebbert. 

Governmeutejocal:  J.G.Bonrloat.  (The 
whole  Johns  Hopkins  series  of  his- 
torical and  political  studies  are  excel- 
lent examples  of  scientitic  work  iu 
this  tine. ) 

Guilds  in  China:  D.  J.  UcGowao. 

Heirship  iu  Africa:  B.  Nicholson. 

Inberitaaco:  W.  Detuer,  M.  Nussbaum. 

Intoxication:  Dr.  Dormet. 

Labor:  T.  E.  Kebbel,  O.  Priugitheim. 

LifeUbles:  William  Ogle. 

Love,  or  romantic  love  and  peiaonal 
beauty  as  faotors  iu  social  life  and 
history:  H.T.  Pink. 

One  of  the  latest  subjects  to  be  brought  within  the  area  of  seienti&c 
study  is  romantic  love.  It  is  well  known  that  the  many  stories  about 
the  young  savage  "  wooing  his  dusky  mate"  are  the  creations  of  the 
novelist's  imagination.    The  couditions  of  society,  with  rare  exceptions. 
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were  not  such  as  to  faror  the  romantic  passion  even  iu  Greeee  and 
Borne.  The  highest  expresstoDs  of  sexual  devotiou  are  to  be  foaud  ia 
the  aucieut  literature  of  Semitic  peoples.  Muutegazza  was  tlie  first  to 
write  seriously  upon  the  sobject.  Siuce  his  celebrated  papers  the  litera- 
ture has  rapidly  multiplied.    (Nature,  xxxTii,  149.) 

The  part  played  by  both  love  aud  beauty  in  social  selection  may  be 
studied  in  conneetlou  with  Eomanes  on  physiological  selection.  An- 
other method  of  inquiry  iu  to  follow  up  the  natural  history  of  the  pro- 
cess of  love-makiug  from  its  simplest  to  its  most  complex  forms. 


NatiODality  in  its  sciautiSo  kspecti  B.  3. 

Stokvia. 
Overcrowding  of  population':  J.  Icben- 

Penance:  O.  U.  Ilowactb. 

Police:  W.  A.  Dnu. 

Political  economy  iu  Ameriek:   KicbsTd 

T.  ELy. 
Politic*:  U.  da  Laponge. 
Poverty:  Wiliiaiu  0.  Sumner,  Ferdinand 

Maurice. 


Hku  and  the  staU:  Albert  Sbaw. 

UuTiat;e:  Leopold  tou  Schroeder,  Lori- 
mer  Fiion,  Raj  Cooniar  Roy,  D.  R. 
McAualiv,  Beiijaiuin  Danks,  F.  Gal- 
ton,  y.  V.  Athalgie,  E.  8.  Tylor. 

Hanka  and  mnitqneradinf; ;  L.  SerrarJer. 

Matriarchy :  K.  Friedricbit. 

Uouey  and  the  mecbaiiistn  of  oicbange: 
D6a\t6  CLamay,  Benjamin  Danka. 

Morality  :  T.  H.  Huxley,  George  P.  Beal, 
Cli.  Letouruean. 

Mortoary  customs:  AdeleM.  Field,  James 
Moony.  I 

Professor  Huxley  has  said  respecting  the  effect  of  modern  civiliza- 
tion in  repressing  the  spirit  of  militaucy  among  men,  "that  though 
the  restraints  imiwsed  by  civilization  have  altered  the  methods  by 
which  the  struggle  for  existence  is  carried  on,  they  have  not  made  it 
less  real  or  less  bitter."  In  other  words,  great  enterprises  aud  the  re- 
sults of  world-compelling  inventions  are  achieving  great  social  victories 
and  defeats  as  influential  as  those  wrought  by  decisive  wars.  Note  the 
influence  on  the  trade  of  England  and  the  Mediterranean,  first,  by  the 
voyage  of  Vasco  da  Oama,  aud  second,  by  the  Suez  Canal.  Parliamen- 
tary writers  have  taken  up  the  same  line  of  inquiry  and  have  brought 
politics  within  the  area  of  anthropology. 


Piimltive  law  and  custom:  R.  Darest«, 

C.  SUniland  Wake. 
Prisons  of  the  woi:ld :  E.  Oantier. 
Prostitntion  of  minors:  V.  Augagnenr. 
Panisbment,   its  genesiB   aud  function : 

Angelo  Vaccato. 
Bevennea:  H.  G.  Koene. 
Salaries  and  wages :  G.  J.  Goschen. 
Savagery  and  childhood:  John  Job nson, 

Jr.,  Sir  Joho  LuhLiock. 
Sohoola  and  school  life :  E.  P.  Gonld. 
Secret  socifltiea;  H.  Cordier. 
Sexes,  tbeir  relation  to  goveminent:  E. 

D.  Cops, 
8o«ialimn :  E.  W.  Betnit. 


Sooial  selection:  Q.de  Laponge. 

Societies:  A.  Bordier. 

Sociology,  the  science  of :  Goillaume  do 

Oreef,  J.  H.  Gubbiua,  G.  L.  Oomme, 

F.  W.  Blackmnr. 
Statistics:  H.  do  Foville. 
Strikes,  tbe  social  problem  of :  V.  Hint. 
Succesaion  in  antbority :  G.  d'Aguanno. 
Suicide  and  natality :  E.  Durkheim. 
Tattooing  among  prosiitntes:  De  Alber- 

tia,  0.  Vanot  and  Moran,  G.  Sslsalto. 
Trades  unions :  B.  W.  Bemia. 
Widowbood:  G.  L.  Oomme. 
Woman:  M.  Lotonmcau,  H.  PloBBfEniily 

Pfeiffer,  H.Tbulis, 
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nian  loetitatioa  and  of  tlie  Bureau  of  Ethnology,  the  American  Antbro- 
pologist,  the  Ohio  ArcbtBologtcal  and  Historical  Joanial,  Auales  del 
Mnseo  Naciuual  de  Mexico,  and  tlio  proceedings  of  a  few  State  aod 
local  societies  give  publicity  to  about  all  that  is  worthy  of  permanent 
record. 

HOOIOLOGY. 

Sociology  is  the  natural  history  of  society,  and  studies  the  formation 
and  growth  of  human  compacts  that  have  survived  and  become  varie- 
ties or  species.  It  also  investigates  the  life  history  of  societies,  their 
customs  and  priuciples. 

To  repeat  the  titles  of  all  sociological  papers  Chat  appeared  in  1887-^88 
would  require  a  space  equal  to  Pool's  Index  to  j>eriodical  literature.  To 
show  the  variety  of  topics  and  not  to  exhaust  the  subject,  a  list  of 
catcb'WonIs  is  giveu,  with  the  authors  to  consult  respecting  each.  It 
may  not  always  be  the  most  eminent  authority.  Suffice  it  to  say,  the 
subject  has  been  of  sufficient  prominence  to  arrest  some  one's  attention. 


AdminintratioQ :  W.  WLIsod. 

AltraUm :  C.  W.  Umili^;. 

America:  Justiu  Wiuaor,  iiarrktiva  and 

critical  history. 
AntagoQietn  as  a  social  force:  Sir  W,  R, 

Grove. 
Aiithropo|>tiagy :  Ricbard  Anilroe,  O. 

Beauregard,  A.  Bonlier,  Ch.  Letour- 

Dean,  Marquis  de  Nadaillac,  Priedrioli 

Batzel. 
Anstraliau  sociology:  A.W.  Hoivitt. 
ChantiM:  Uerliert  B.  Adams. 
Cbild-life:  A.  C.  Fletcher. 
CiroumcisioD  :  P.  Lafarque,  A.  Eeveriliti, 

J.  0.  Harray,  Ch.  Letonmeau. 
CivilizatioD,  Hiiida:  E.  W.  Hopkius. 
Colonization ;  Q.  Rolland. 
Commeroe:  A.E.Bateman,  ReaedeMari- 

eourt,  Leooe  Levi, 
CommuDal  life;  W.  M.  Beaucbaoip. 
Contact  as  a  modifying  force:  Sabatier. 
CodperatioD :  AmoD  0.  Warner. 
Copyright:  F.  A.  Seely. 
Deformatiou  uf  tbe  body :  N.  Rndingor, 

R.  Virchow,  T.  Uu gem- Steru berg,  M. 

A.  Bust. 
Degeneracy  :  G.  Barron. 
DepupalatioD  iu  Frauce:  G.  de  Lapouge. 


Dim  it 


1  size  of  Gamilies:  G.  Log- 


Djiag  out  of  aborigiDes;  M.  Uelle. 

Economic  disturbancea ;  D.  A.  Wells. 

Economic  Bcience:  Yves  Qu jot. 

Eiuigration :  Rudolf  Diaselbont. 

Equality  and  inequality:  H.  D.  Cbapln. 

Etbnio selection:  Dr. Dally. 

Evolution  by  competition :  J.  W.  Powell. 

Tbe  family :  Carlos  Solar  y  Arques. 

Family  names:  Herbert  A.  Giles. 

Food  statistics:  Kail  KeletA. 

Games  and  amuMmenta:  RicbardAndree, 
Franz  Boas,  J.  T.  Bent,  H.  8.  Halbert, 
Andrew  Hebbert. 

Governmeute.locol:  J.G.Bontlnat.  (The 
whole  Johns  Hopkins  aeries  of  hia- 
toricol  and  politioa)  dtudies  are  excel- 
lent examples  of  eoieDtiilo  work  iu 
this  line.) 

Guilds  in  China:  D.  J.  McGowan. 

Heirship  in  Africa:  B.  Kictiolson. 

lutieritanco :  W.  Detmer,  H.  NusaUaom. 

lutoxicution:  Ur.  Dormel. 

Labor:  T.  E,  Kabbel,  O.  Priugnheim. 

Life  tables:  William  Ogle. 

Love,  or  romantic  love  and  personal 
beauty  as  factors  iu  social  life  and 
history:  H.T.  Fink. 

One  of  the  latest  subjects  to  be  brought  within  the  area  of  scientific 
study  is  romantic  love.  It  is  well  known  that  the  many  stories  about 
the  young  savage  "wooing  his  dusky  mate"  are  tbe  creations  of  tbe 
Dovelist's  imaginattou.    The  conditions  of  society,  with  rare  exceptions, 
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were  not  aucli  as  to  favor  tbe  roniaiitic  passioB  even  in  Greece  and 
Borne.  Tbe  highest  expreasidus  of  sexual  devotiou  are  to  be  found  id 
the  aucieut  literature  of  Semitio  peoples.  Mautegazza  was  tbe  first  to 
write  seriously  upon  the  subject.  Siuce  bis  celebrated  papers  the  litera- 
ture has  rapidly  multiplied.    (Nature,  xxxrit,  149.) 

Tbe  part  played  by  both  love  and  beauty  in  social  selection  may  be 
studied  in  couuection  with  Romaues  on  physiological  eelevtiou.  An- 
other method  of  inquiry  is  to  follow  up  the  natural  history  of  the  pro- 
cess of  love-making  from  its  simplest  to  its  most  complex  forms. 


I  Nationality  in  ita  scientiflc  SApect:  B,  J. 
I  StokviH. 

Overcrondlng  of  popuUtioo ':  J.  Icben* 
j         haeiisor. 

Penance:  O.  H.  Uowarth. 

Police:  W.  A.  Ddu. 
'  Political  economy  iti  Amerioa;  Klcbard 
T.  Ely. 

Politica:  U.  lie  Laponge. 

Poverty :  William  0.  Sumner,  Ferdinand 


Uan  and  the  state:  Albert  Sbair. 

Uairlaxe:  Leopold  vou  Schroeder,  Lari- 
mer Fison,  Raj  Coomar  Roy,  D.  R. 
UcAnally,  Beojauiin  Danka,  F.  Gal- 
ton,  y.  V.  Athalgie.  E.  B.  Tylor. 

Haoka  and  maBqaeradin); :  L.  Sorrnrier. 

Matriarchy :  K.  Fricdricbik 

Money  and  tbe  mecfaauisin  of  escbange: 
D^M  Cliarnay,  Benjaiuin  Danka. 

Morality  :  T.  H.  Huxley,  George  P.  Best, 

Cb.  Letourneau.  Maurice, 

Mortoary customs :  AdeleM. Field, James  j 
Moony.  | 

Professor  Huxley  has  said  respecting  the  effect  of  modern  civlliza- 
tiOD  in  repressing  the  spirit  of  militancy  among  men,  "  that  though 
tbe  restraints  iu][>oaed  by  civilization  have  altered  tbe  methods  by 
which  tbe  struggle  for  existence  is  carried  ou,  they  have  not  made  it 
less  real  or  less  bitter."  In  other  words,  great  enterprises  and  the  re- 
sults of  world-compelling  inventions  are  achieving  great  social  victories 
and  defeats  as  influential  as  those  wrought  by  decisive  wars.  Note  the 
influence  on  the  trade  of  England  and  tbe  Mediterranean,  first,  by  the 
voyage  of  Vasco  da  Oama,  and  second,  by  tbe  Suez  Canal.  Parliamen- 
tary writers  have  taken  up  the  same  liue  of  inquiry  and  have  brought 
politics  within  the  area  of  authro[)ology. 


Piimitive  law  and  cnstom:  R.  Dateste, 

C.  Staniland  Wake. 
PrisouH  of  tbe  world :  £.  Oautier. 
ProetitatioD  of  miuors:  V.  Angaguenr. 
Puniabment,  it«  genesis  aud  fuuctiou : 

Angelo  Vaccato. 
Revennes:  H.  G.  Keene. 
Salaries  and  wages:  O.  J.  Ooacbeo. 
Savagery  and  cbildboud:  John  Johnson, 

jr.,  Sir  John  Lubbock. 
Sohoola  and  school  life :  E.  P.  Ooulil. 
Secret  sociBtiea:  H.  Uordier. 
Sexes,  tbeir  relation  tu  government:  E. 

D.  Cope. 
Soeialism :  E.  W.  Bemia. 


Social  aelection:  O.  de  Laponge. 

Societies:  A.  Bordier, 

Soeiology,  tbe  science  of :  Onillanme  do 

Oreet,  J.  H.  Oubbius,  G.  L.  Oomme, 

F.  W.  Blackmnr. 
Statialics:  M.  du  Foville. 
Strikes,  the  social  problem  of:  V.  Miret. 
SuccesHJon  in  authority  :  G.  d'Aguanno. 
Suicide  and  natality :  E.  Durkbeim. 
Tattooing  nmoug  proetitutea:  De  Albet- 

tis,  O.  Vanot  and  Moran,  0.  Salsalto. 
Trades  II Dions:  E.  W.  Bemis. 
Widowboofl:  Q.  L.  Gomnie. 
Womno  :  M.  Letourneau,  IL  Ploaa,  Emily 

FfeiRer,  H.  Tbnlie. 
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In  every  one  of  the  jonrnalB  devoted  to  the  snbject  at  large  sociolog- 
ieal  papers  are  published.  Fiirthernaore,  the  great  EiigliRli  (juarterlies!, 
tbe  North  Americau  Keview,  the  Foriiiu,  eveu  the  inoiitblies,  weekUes, 
ami  dailies,  are  witueas  oi'  tbe  absorption  of  tlie  public  mind  in  this  de- 
partment of  autbropology. 

Like  every  other  iDvestigation,  the  attempt  to  study  crime  iu  a  ncien- 
tific  manner  began  vith  crude  and  false  metliods.  For  instance,  tlio 
comjiarisoQ  of  states  or  nations  based  on  arrests  led  to  a  positively  in- 
verted resnlt;  because  in  highly  organized  communities  a  great  many 
acts  are  considered  to  be  criminal  that  are  not  noticed  in  worse  com- 
munities. Even  in  tbe  case  of  prison  statistics.  General  Walker  says, 
"The  number  of  persons  in  prison  on  a  given  date  afibrds  a  very  delu- 
sive measure  of  the  comparative  morality  of  different  sections  of  tbe 
couutry  having  different  codes  of  laws  and  different  social  standards. 
For  instance,  a  very  large  part  of  tbe  persons  who  are  at  any  time  in 
prisons  and  jails  iu  the  State  of  Massachusetts,  are  there  for  drunken- 
ness or  for  the  illegal  sale  of  liquors.  In  another  State,  the  man  who 
sells  liquor  is  a  public  Itenefactor.  So  far,  tlieii,  tbe  paucity  of  ]irisoQ 
lists  simply  represents  the  toleration  of  vice,  if  not  of  crime." 

The  Italian  criminologists  were  not  slow  to  notice  this  and  apply  the 
foots  in  rectifying  deductions  about  heredity,  atavism,  primitive  man, 
and  tbe  descent  of  man,  based  on  tbe  anthropometry  of  arrested  per- 
sons and  convicts  in  general.  If  a  good  but  poor  mau  die  in  a  debtor's 
prison  one  would  scarcely  look  for  the  promise  of  bis  misfortune  in  his 
cranium.  Bven  deductions  based  on  special  crimes,  as  theft  or  murder, 
must^ot  omit  the  history  of  the  man  on  account  of  the  times  the  va- 
rious external  stimuli  that  have  helped,  perhaps  forced,  against  his 
will,  the  man  to  the  action.  This  subject  has  been  thought  worthy  of 
a  special  world's  convention,  which  has  published  Actes  du  I  congr^s 
internationale  d'anthropologte  criminelle  in  Rome,  Xovember,  18S5, 
and  issued  iu  Turin  in  18S7.  The  following  mentioned  works  will  also 
help  to  the  public  interest  and  the  variety  of  treatment  which  the  sub- 
ject has  elicited. 

Human  criminality  from  the  point  of  view  of  comparative  anatomy : 
Paul  Albrecht.  Atlas  of  criminality,  the  new  anthropometry  and 
crimiuahty,  and  bibliographie  peuitentiaire  of  different  countries  since 
the  beginning  of  tbe  century :  Luigi  Anfosso.  Criminal  anthroiwlogy 
iu  Corsica:  A.  Bournet.  Degereratiou  and  criminality:  Ch.  Fere. 
The  thieves'  oracle  in  Java:  G.  Beyfuss.  Thermometric  variations  and 
criminality:  E.  Ferri.  Theexternalear,astudy  in  criminal  anthropology: 
L.  Frigerio.  Anomaly  of  the  criminal :  R.  Garofalo.  Criminal  anthro- 
pology :  9.  Gache.  The  penal  code  and  frenopatholofry :  .T.  Gin6  y 
Partagas.  Corporeal  and  mental  peculiarities  of  cniiiinals:  von  Hol- 
der. Crime — a  social  study:  Henri  Joly.  Criminal  anthropology  aud 
punishment :  H,  Kurclla.  The  criminal  iu  his  anthropological,  medical, 
and  judicial  relations:  Cesare  Lombroso.    Thecharactersof  delinquents: 
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A.  Marro.  Aaatomical  observ»tiou8  on  the  braius  aud  skullti  of  critni- 
uala:  G.  Miugazziai.  The  actiou»  of  criiuioals:  Pitr^.  The  priuciple 
of  caasation  in  criminal  science :  F.  Puglia.  Kotes  ou  crime  and  acci- 
dents in  Norfolk  at  the  time  of  Edward  I:  W.  Rye.  Studies  ni>on  a 
century  of  crime:  V.  Rossi.  Crimioology:  M.  Tarde.  The  frontal 
cre-st  in  criminals:  Tenchini.  Criminal  anthropology:  Pant  Topinard. 
Creating  criminals:  Amos  G.  Warner.  The  essential  elements  which 
should  be  present  iucrimiual  statistics  and  the  means  of  rendering  them 
comparable:  E.  Yonnes. 

Close  on  the  lieels  of  crime  attends,  the  punishment,  and  the  one  has 
had  as  Tarie<l  a  history  as  the  other.  Upon  this  subject  han  ap!>eared 
cracifixion  m  the  ancient  east  by  George  Itawlinsoii.  Judicial  exe- 
cations  :  J.  J.  Z.  Marnliall.  The  prison  world :  E.  Gaotier.  Genesis 
and  function  of  legal  penalties :  Angelo  Vaccaro. 

The  police  system  of  various  countries  and  all  the  paraphernalia  of 
arrest  should  also  find  a  place  in  ihia  department  of  sociology. 

Chinese  civilizatiou  has  a  syni[>atbiziiig  exponent  in  the  volume  of  M. 
Simon.  The  most  civilized  state,  according  to  this  author,  is  that  "  in 
which  on  a  given  area,  the  largest  possible  number  of  human  beings 
are  able  to  procure  and  distribute  most  equally  amongst  themselves  the 
most  well-being,  liberty,  justice,  and  security."  Upon  this  scale  China 
18  pronounced  to  be  the  most  highly  civilized  country  in  the  world. 
"Its  history  shows  the  phenomena  of  heredity  in  regular  succeasioo, 
neither  modified  nor  obstructed  by  change  of  medium,  with  the  evolu- 
tion of  events  and  ideas — an  evolution  as  regular  as  that  of  living 
beings  freely  proceeding  unshaken  and  untroubled  by  any  exterior  in- 
fluence, by  which  its  direction  might  have  been  altered,  or  its  develop- 
ment retardetl ;  and  it  is  here  that  we  And  the  deep  and  original  interest 
of  China,  and  perhaps  also  the  secret  of  her  extraordinary  longevity." 

PHILOSOPHY,  MYTHOLOGY,   AND  FOLK-LOBE. 

Among  the  lowest  tribes  of  men  all  lore  and  myth  is  an  attempt  to 
explain  phenomena.  This  was  long  ago  pointed  out  by  Peschel.  Among 
the  higher  races  we  may  study  metaphysics,  ethics,  folklore,  and  re- 
ligion as  somewhat  separate  problems.  Even  here  they  are  much  in- 
tertwined. The  philosophy  of  living  in  this  world  has  never  been  able 
todisengageitself  fronia  world  beyond,  a  spirit  world,  acquainted  with 
ours,  intiuencing  it,  and  often  believed  to  dominate  over  the  life  beyond. 

For  the  purpose  of  scientific  investigation,  religion  is  here  defined  to 
include  the  following  topics: 

(1)  Social  organization  in  view  of  the  spirit  world;  iu  general  terms, 
the  clergy  and  laity  of  a.  people.    This  we  may  cull  the  Church. 

(2)  The  beliefs  of  a  people  about  the  spirit  world  emlwdied  in  their 
sacred  Itooks,  national  epics,  myths,  and  folk-lore.  This  wo  may  call 
tlie  Creed. 
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(3)  Oonduct  in  view  of  tha  eccleBiastioal  organization.  It  includes 
sacred  preciucts,  edifices,  regalia,  parapbcnialiiv  of  worship,  f%t«8,  pro- 
cessions, seleinu  services,  rit«s,  sacnfices,  holidays.  lu  a  single  word, 
it  is  the  Cult  of  a  people. 

From  tbis  defiuitionitwill  readily  be  seen  tliatall  religious  ma;  enter 
the  area  of  scientific  inquiry,  and,  again,  that  It  Is  very  difflcnlt  to  keep 
philosophy,  or  the  explanation  of  the  universe,  religion,  or  creed  and 
cult  and  folk-lore,  which  is  the  literature  and  custom  of  the  unlettered, 
apart  in  the  laboratory. 

It  is  uu  evidence  of  progress  that  there  is  in  Paris  a  Mus^  des  Be- 
ligions,  publishing  Bevue  de  FHistoire  des  Religions.  In  the  sixteenth 
volume  of  this  perioilical,  Theodore  Beinaeh  has  a  paper  on  Lee  classifi- 
cations des  religions  et  la  role  de  I'Histoiro  des  religious  dans  Penseigue- 
meut  public.  Julien  Vinson  has  also  in  Bevue  de  Liuguistiqne  {XXi, 
361-364)  a  paper  entitled  '*Les  religions  actuetles,  leurs  doctrines,  leur 
evolution,  leur  histoire."  Anthropological  mythology  also  receives  the 
attention  of  B.  Platner  in  the  New  Englander  (1888),  and  the  ghost 
theory  of  the  origin  of  religion  is  discussed  in  Bibliotheca  Sacra  for  the 
same  year. 

the  whole  sabjeet  of  the  basis  of  morality  is  being  reviewed  in  the 
most  learned  of  our  periodicals  in  America,  in  England,  and  on  the  con- 
tinent. The  Norlh  American  Review,  the  Fornm,  the  <3outeraporary 
Beview,  the  Nineteenth  Century,  the  Kevue  Politique  et  Litteraire,  the 
Bevne  des  deux  Moudes  must  be  faithfully  studied  by  one  who  would 
keep  posted  on  the  questions  raised.  Keviewing  the  ethical  treatises 
of  Schnman  and  Best,  Mr.  Komaues  enforces  the  sufficiency  of  the 
Darwiuian  hypothesis  to  explain  the  moral  sense  in  all  its  protean 
forms  as  proximately  due  to  natural  causes.  In  Popular  Science 
Monthly,  W.  3.  Lilly  discusses  materialism  and  morality  (xxz,  474-193), 
and  Prof.  A.  P.  Peabody  speaks  of  classic  and  Semitic  ethics  in  Andover 
Review  (x,  361-376).  All  of  the  theological  periodicals  discuss  ethical 
qnestions,  basing  human  duty  on  divine  iujunetion.  In  addition  to  the 
publications  of  the  Mus^e  Guimct  and  the  Journals  and  procectliugs  of 
the  great  anthropological  societies,  the  student  must  consult  for  the 
study  of  comparative  religion  the  Journal  of  the  Royal  Asiatic  in  lion- 
don  and  the  transactions,  etc.,  of  the  branches  in  India  and  China.  At 
the  close  of  the  volume  of  the  Journal  for  188S  (vol.  XX,  pt.  4 ;  appen- 
dix, pp.  1-218)  will  be  found  an  excellent  index  to  the  whole  series. 

In  the  classified  index  appended  to  Archiv  fdr  Anthropologie  each 
year  is  a  separate  collection  of  titles  relating  to  this  branch  of  anthro- 
pology. 

The  Bevue  d'Anthropologie  and  Revue  d'Ethnographie  also  give 
each  quarter  a  list  of  pablications,  among  which  are  many  bearing  on 
religiou. 

The  most  £nscinating  department  of  our  science  is  folk-lore.  It  is  so 
familiar  to  every  intelligent  person  from  childhood;  it  is  imbedded  in 
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ArcbieologicBl  Review.     LoodoD. 
ReVDe  des  Traditiona  PopaUlraa,  Paris. 


ANTHSOPOLOUV.  523 

every  mind,  aod  faruiahes  tbe  startiug  iH>iut  for  every  (lepartmeDt  of 
knowledge. 
To  this  subiect  are  now  devoted  several  jouruals,  namely: 

Folk-Lora  Journal.     London. 

The    JodiubI    of    American    Folk-Lore. 

Cambridge. 
Jonmal  of  theOypsy-LoreSooiety.    Loo- 
Lea  Litteratnrea  Popalairee  de  Mates  leg 

Natiooa,  twenty-seven  volames.    Or- 

The  English  Folk-lore  Society  has  made  the  greatest  possible  advance 
in  systematizing  its  work  by  tho  tabulation  of  folk-tales.  This  works 
a  great  economy  in  two  ways.  First,  two  or  more  iwrsous  do  not  waste 
their  time  by  working  on  the  same  autbor.  A  list  of  collections  is  pub- 
lished and  the  name  of  the  tabulator  is  appeuded  to  each  volume. 
Second,  and  this  is  the  greatest  improvement,  there  is  a  form  of  tabu- 
lation prescribed  by  the  society,  consisting  of  the  title  of  the  story,  the 
dramatis  personfB,  an  abstract  of  the  story,  giving  its  leading  incidents 
and  leaving  out  vain  repetitious,  au  alphabetic  list  of  incidents,  and  so 
much  bibliography  as  will  enable  the  future  student  to  follow  up  the 
matter  for  himself.  It  can  be  readily  seen  how  much  labor  is  spared 
to  the  comparative  folk-lorist  by  tbia  economic  scheme. 

HEIIOLOGY. 

The  surroundings  of  a  people,  the  play  of  tbe  environment  on  the 
people,  and  their  effect  on  the  natureof  things  around  them  Hivart  calls 
hexiology. 

Id  the  U.  S.  National  Mnseum  is  a  room,  the  function  of  which  is  to 
show  how  vegetable  and  animal  products  have  been  made  contributory 
to  human  weal  and  happiness.  A  few  titles  of  books  and  papers  along 
this  line  of  research  will  show  how  important  to  as  is  this  branch  of 
study. 

The  French  have  a  soci^te  d'acclimatation,  patronized  by  the  Govern- 
ment, publishing  a  large  series  of  journals,  and  consulted  with  reference 
to  colonization.  Attention  may  also  be  calle<l  to  tbe  following:  The 
animal  economic  products  of  India:  J.  R.  Murray.  L'iufluence  du  milieu 
sur  les  peuples  de  I'Asie  Ceutrale:  M.  de  ITjfe.lvy.  On  tropical  and  sab- 
tropical  climate  and  the  acclimatisation  of  tbe  fair  races  in  hot  countries: 
D.  U.  Gollimore.  Origin  of  the  domestication  of  the  horse;  B.  S.  Huide- 
koper.  Le  cheval  sanvage  do  la  Dzoungaril:  Dr.  Fauvellc.  Eqaidae 
de  lap^riodequarternaire:  Ed.  Piette.  Themetabof  ancientChaldaea: 
P.  E.  Berthelot  Ou  nephrite  and  jadeite:  F.  W.  Clarke  and  G.  P.  Mer- 
rill. Food  and  fibre  plants  of  the  North  American  Indians :  J.  S.  New- 
berry.   Nouvelle  recherches  sur  le  type  sanvage. 

In  this  brief  recoi'd,  doubtless  many  titles  of  great  value  are  omitted. 
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Xevertbele.Bs,  enough  are  giveu  to  show  how  many  avenues  of  scientific 
research  lead  up  to  man  au  their  obj-jct.  It  will  be  possible  iu  future 
HUmmaries  to  ByRtematize  thesubjoct  Ktill  further.  Several  jonruals  of 
8i>eciat  fuDctiou  are  uow  giving  bibliographies  in  their  own  departments 
BO  that  we  shall  have  only  to  combine  their  work  to  perfect  the  record. 

BIBLIOGRAPHY  OF  ANTHROPOLOGY  FOR  1888. 

Abbot,  C.  C.    EvideDc«s  of  the  antiqiiil;  of  mitD  in  oatil«m  North  America.    Vice- 

PreHidenl'a  oddrcM,  American  Aasociatiou,  Angunt,  lr<H-<. 
ACRELiB,  T.     Die  Principieu   imd  Aurgaben   der   EthuologiP.     Arch.  f.  Aothrop., 

Broschwg.,  xvii.  265-277. 
Actea  lia  1"  Coogr^a  itit«rnBtional  d'antbropologie  critiiiDellc,  Rome,  Dovembre  1835. 

Btologin  et  aoclologie.     Turin  (IBriT;,     54!)  pp.,  charM  and  plates.    8vo. 
Adah,  L.     Ln  laague  chiapau^qiie.    Obaervatious  grammaticales,  vocabiilaiTe  m^ 

tUodique,  testes  i^Ubli*.     Wien  (1887),  Hplder.     viii,  117  pp.    8vo. 
Adamkiewic/.,  a.     Ueber  die  NervenkCrperchen  ries  Menachen.    Wien,  1888.    20  pp., 

3  tablea.     8va. 
Adams,  Hbnrv  C,     Pnblic  dubta.     Au  easav  iu  the  science  nf  finance.    New  York : 

ApplotOQ,  1888,  xi+4(r7pp.     Bvo. 
Adams,  Obrbkrt  B.    Nutea  on  the  DteraCiiru  of  charities.     Bftlliuiore :  Johns  Hop- 

llins  Studies  iu  Hiat.  and  Polit.  Sc,  s.  5,  viii-f48  pp.     »vo. 
Adlkr,  Cyhus.     The  -views  oftheBabyluaianscoucerniiig  life  after  death.     Andover 

Rev.,  1888  (July),  X,  90-101. 

Discussion  ou  the  atndy  of  modern  oriental  languages.     Trans,  and  Proc.  Hod. 

Lang.  Am.,  1887.  hi.  18. 

Semitic  langnagea  m  the  Enc.vclopaedia  Britauuica.     Proc.  Am.  Phil.  Asa., 

19th  aessiou.     Burtingloii,  VI.,  18S7.     14-17  pp. 
ALBztECHT,  Paul.     Noch  oinmal  die  Cliorda  dorsalis   im  "  priichordalen  "  Scb&del. 

Bilckitn^seTnng  aaf  einen  AugriH'  des  Dr.  Carl  Gegenbaiir  in  HHJdellicrg.     Ham- 

bnrg;  P.  Albrecht.     10  pp.     8vo. 

Sur  la  place  niorpholiigjqtio  de  I'bomroe  dans  la  a^rie  dea  mammif^res,  ainai 

que  Biir   la   criminality   de  I'bomme  an  point   de  vno  de  I'anatomie  comparte. 
Actes  Cungr.  internat.  crim.,  IHHri,  Rome,  i,  104-115. 

Allen,  Herbert  J.    IsConfiiciiiHa  Di.TtUT    J.  China  Br.  B.A.8..  xxi,  193-198. 
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CHRONOLOGY  OF  THE  HUMAN  PERIOD.* 


By  J.  WooDBBiDOB  Davis. 


The  earliest  exact  date  we  bave  is  that  of  the  Tictoiy  of  Corcebns, 
the  ruDDer,  at  the  Olympian  festival,  Jaly  21,  B.  0.  776.  BeyoDil  this, 
uncertainty  grows  f>oui  years  into  decades  aud  from  decades  into  ceii- 
tnrieij  nntil,  in  the  earliest  exinting  traditions,  it  becomes  supreme ; 
and  ,vet  man's  history  is  not  half  told. 

Of  the  vast  preceding  ages  from  which  no  word  has  come,  the  chro- 
nology is  necessarily  based  upon  traces  of  the  events  themselves.  So 
the  best  results  we  can  expect  from  an  exploration  of  this  dark  region 
of  time  are  s  meager  knowledge  of  events,  a  fairly  accurate  knowledge 
of  successions,  and  a  very  inaccurate  knowledge  of  durations. 

There  is  however  an  artificial  difflculty  in  the  way  of  the  student 
of  archaeology,  namely,  the  several  scales  used  in  the  division  of  pre 
historic  time.  A  like  ditBcnlty  pertaining  to  the  era  of  written  records 
has  been  overcome  by  means  of  formulae  for  the  translation  of -dates 
from  one  scale  to  another.  But  no  systematic  attempt  seems  to  have 
been  made  to  correlate  the  various  scales  applied  to  the  measurement 
of  the  older  Quaternary. 

For  instance,  the  antiquity  of  a  certain  "  find  "  is  rated  by  reference 
to  the  geological  event  then  taking  place;  of  another,  according  to  a 
scale  indicated  by  the  successive  disappearances  of  wild  animals  from 
a  particular  district.  Other  scales  are  based  upon  the  progress  in 
hnman  arts  and  customs,  the  successive  domestication  of  animals,  etc. 
Each  author  relies  es]>ecially  upon  one  or  two  of  these  modes  of  reckon- 
ing with  occasional  references  to  some  of  the  others.  Except  to  experto, 
this  is  confusing. 

On  this  account  the  chart  appended  was  prepared  for  private  use. 
Here  it  is  attempted  to  exhibit  the  principal  scales  in  their  chronologi- 
cal inter-relations.  This  was  accomplished  by  collecting  and  arranging 
ail  the  cross-references  occurring  in  many  of  the  best  works,  (Chiefly 
those  of  Worsaae,  Uorlot,  Gastaldi,  Lartet  and  Christie,  Lubboi;lc, 
Lyell  and  Dawkins. 

('FroDi  the  Svhool  i>f  Mines  Quarterly,  No.  4,  vol.  x.) 
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Tbe  cliart  explains  itselG.  All  the  items  oc<!un-ing  togetlier  in  one 
column  betweeu  two  borizontal  lines,  represent  thu  characteristics  of 
tbe  period  embraeed  by  those  lines.  It  has  been  found  useful  forde- 
termiuiog  tlie  relatiou  in  time  of  events  originally  referred  to  different 
scales,  and  it  also  serves  to  divide  tbe  human  period  into  smaller  parts 
than  can  any  single  scale. 

Tbe  chart  relates  to  Earope  only,  the  most  thoroughly  investigated 
of  the  coutincDts.  Even  so,  its  diviftioDS  are  not  coDtempcraueoiis  for 
all  that  land.  The  dawn  of  written  history  in  Britain  breaks  eight  or 
nine  centuries  after  that  of  Greece.  Tbe  polished  stone  and  tbe  bronze 
'  ages  nmat  have  rolled  over  Europe  in  slowly  moving  waves.  The  ad- 
vancement of  the  other  arte  and  the  domestication  of  animals  similarly 
spreail  from  men  to  men,  retarded  by  mountain  chains  and  salty  chan- 
nels. But  if  these  scales  were  applied  to  America,  tbe  later  stoue  age 
aloue  must  be  shifted  downward  at  least  five  thoasand  years. 
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By  Dr.  J.  F.  Snydkr,  rir^mia,  Cait  County,  Illinotf. 


A  reported  iDStance  of  moand  bailding  by  the  Osage  Indians,  near 
tbe  close  of  the  last  century,  has  been  cited  by  numerous  writers  on 
American  ethnolof^yiu  proof  of  tlie  otherwise  well-autbenticated  fact 
that  the  custom  of  erecting  mounds  over  their  distinguished  dead  was 
practiced  by  some  of  our  Indian  tribes  down  lo  comparatively  recent 
times.  The  instance  referred  to  was  related  by  Dr.  Beck,  in  his  "Gaz- 
etteer of  Ilissouri  and  Illinois."  When  writing  of  the  Osage  Kiver  lie 
says:  "Aucieut  works  exist  on  thiii  river  as  elsewhere.  The  remains 
of  mounds  and  fortitications  are  almost  everywhere  to  be  seen.  One 
of  the  largest  mounds  in  this  country  has  been  thrown  upon  this  stream, 
within  the  last  thirty  or  forty  years,  by  the  Osages,  near  the  great  Osage 
Tillage,  in  honor  of  one  of  their  deceased  chiefs.  This  fact  proves  con- 
clusively the  original  object  of  these  moouds,  and  refutes  the  theory 
Chat  they  must  necessarily  have  been  erected  by  a  race  of  meu  more 
civilized  than  the  present  tribes  of  Imliaus."  " 

This  was  written  in  1822.  lu  the  fall  of  1S34,  Mr.  Featherstoiibaagh, 
the  noted  English  geologist,  when  iu  the  vicinity  of  St.  Louis,  Missouri, 
heard  a  similar  statement  in  regard  to  the  erection  of  a  large  mound,  by 
the  Osages,  in  the  same  locality,  which  he  relates  as  follows:  "We 
therefore  walked  into  the  country  a  mile  and  a  half,  to  a  Major  Sibley's, 
'  to  whom  I  had  a  letter.  -  -  ■  He  had  resided  many  years  amongst 
the  western  Indians  as  agent  of  the  United  States,  and  had  been  one 
of  the  commissioners  appointed  to  lay  out  the  Traders'  Road  to  Santa 
F4,  in  New  Mexico.  We  soon  got  into  conversation  about  the  lofty 
mounds  I  had  seen,  when  he  stated  that  an  ancient  chief  of  the  Osage 
Indians  (corrupted  by  the  French  from  Whashash)  informed  him,  whilst 
he  was  a  resident  amongst  them,  that  a  large  conical  monnd  (which  he, 
Major  Sibley,  was  in  the  habit  of  seeing  every  day  whilst  he  resided 
amongst  them)  was  constructed  when  he  was  a  boy.  That  a  chief  of 
his  nation,  who  was  a  distinguished  warrior,  and  greatly  beloved  by  the 
Indians,  and  who  was  called  Jean  Defoe  by  the  French,  unexpectedly 

'A  Gazetteer  of  tlie  States  of  IHiaois  ami  Miaauuri.  By  Lewis  C.  Beck.  AlUnu  j 
S.  Y.,  l»i-\  \>.  306. 
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died  whilst  all  the  men  of  his  tribe  were  huotiag:  in  a  distant  coaatry. 
His  frieudd  baried  hiia  in  the  nsaal  manner,  with  bin  weapons,  hiR 
earthen  pot,  and  the  usual  accompaniments,  and  raised  a  small  mound 
over  his  remains.  When  the  nation  returned  from  the  hunt  this  monad 
was  enlarged  at  internals,  every  man  assisting  to  carry  materialu,  and 
thustheaccumulationof  earth  went  on  fora  long  period  until  it  reached 
its  present  height,  when  they  dressed  it  off  at  the  top  to  a  conical  foi'm. 
The  old  chief  further  said  that  be  had  been  iuformed  and  believed  that 
all  the  mounds  had  a  similar  origin.."* 

It  is  altogether  probable  that  these  two  accounts  relate  to  the  same 
mound,  and  that  Dr.  Beck's  source  of  information  regarding  it  is  the 
same  as  Mr.  Featherstonhaugh's.  The  "ancient  chief"  may  have  pur- 
posely imposed  upon  Major  Sibley's  credulity  in  this  matter:  at  any 
rate  his  reliability  as  a  historian  of  his  people  is  somewhat  shaken  by 
his  further  statement  that  "the  tradition  had  been  steadily  transmitted 
down  from  their  ancestors;  that  the  Whashasb  (Osages)  had  originally 
emigrated  from  the  east  in  great  numbers,  the  population  being  too 
dense  for  their  hunting-grounds.  He  described  the  forks  of  the  Alle- 
gheny and  Monongahela  Rivers,  and  the  Falls  of  the  Ohio,  where  they 
had  dwelt  some  time,  and  where  large  bands  had  separated  from  them, 
and  distributed  themselves  in  the  surrounding  country,  etc."f  The 
Osages,  it  is  well  known,  are  a  branch  of  the  Dakotas,  and  migrated 
to  Missouri  from  the  north,  or  northwest;  and  perhaps  the  only  mem- 
bers of  that  tribe  who  have  at  any  time  visited  the  headwaters  of  the 
Ohio  were  the  few  who  joined  the  force  that  defeated  General  Braddoek 
in  1755,  and  the  peaceful  delegations  that  have  since  visited  Washing- 
ton City. 

The  first  mention  of  the  Osages  in  history  is  by  Father  Marquette, 
who  heanl  of  them  when  descending  the  Mississippi  in  1(>7J;  and  in  bis 
map  of  the  regionsdiscoveredby  him  he  locates  them  as  the  "Ouchage," 
on  the  Missouri  Kiver,  about  the  present  site  of  Jefferson  City.  We 
have  then  do  definite  account  of  these  Indians  until  1719,  when  Da 
Tissenet,  a  youtig  Canadian-Freuchman,  was  sent  with  a  party,  by  M. 
DeBienville,  theu  governor  of  Louisiana,  to  explore  the  western 
wilderness  in  search  of  ores  and  precious  metals.  Du  Tissenet's  expedi- 
tion set  out  from  Kaskaskia,  and,  traversing  southern  Missouri,  followed 
the  Osage  River — which  he  so  named — to  its  northwestern  sources  in 
Kansas.  He  visited  the  Osages  at  their  "Great  Village"  near  the  con- 
tinence of  the  Little  Osage  and  the  Marmiton,  in  what  is  now  Vernon 
County,  in  Missouri,  and  which  was  then  the  central  point  of  their 
country.  During  the  next  year,  1720,  Renault,  with  his  lieutenant.  La 
Motte,  and  party,  including  five  hundred  negro  slaves,  arrived  at  Fort 
Chartres,  and  at  once  sent  out  exploring  parties  in  all  directions  in 

'EiciirsioQ  tbrciii);h  Itie  Slave  StB(«H.  ulo.    By  0.  W.  Featberatouhaagb,  F.  R.  S., 
F.(i.  S.,  Two  vols.,  LnndoD,  1844,  vol.  i,  pp.  2d6,3ef7. 
I  Ibid,  patces  287,  28B. 
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qnefltof  precioos  ores.  They  opened  lead  miues  in  the  vicinity  of  Potosi, 
at  MineaRenault  and  Mine  La  Motte,  which  have  been,  more  or  less,  in 
operation  to  the  present  day;  and  eHtablished  trading  posts  and  iuti- 
inate  commercial  relations  with  the  Osages.  In  1806  Lientenant  Pike, 
on  his  espeditiOD  to  the  mountains,  foand  the  Usages  at  their  "Great" 
and  "Little"  villages,  where  they  had  entertained  Du  Tissenet  eighty- 
seven  years  before;  both  travelers  locating  the  larger  or  main  village 
in  what  is  now  Blue  Monnd  Townsliip,  Vernoa  Coanty,  Missoari.  Sev- 
eral years  before  Lieutenant  Pike's  visit — in  1787 — Pierre  Choateao 
had  established,  near  the  Great  ViUage,  a  fortified  trading  post  which 
he  named  Fort  Caroudelet  in  honor  of  the  Baron  De  Oarondelet. 

The  topographical  features  of  the  country  Iwrdering  the  Osage  Bivor 
are  in  many  respects  very  pecniiar  and  strangely  attractive.  In  the 
greater  part  of  its  course  the  river  has  cut  its  way  through  ledges  of 
massive  magnesian  limestone  which  tower  above  the  beautiful  stream  in 
domes  and  terraces  and  knobs  that  seem  to  have  been  designed  by 
skillful  architects.  Professor  Swallow  says  of  these  bluffs,  about  the 
junction  of  the  Niangua  and  Linn  Creek  with  the  Osage,  they  "slope 
back  into  knobs  and  ridges,  which  are  Irequently  surrounded  by 
numerous  natural  terraces  so  regular  and  uniform  that  they  appear 
like  the  work  of  human  hands.  These  terraces  are  formed  by  the  de- 
composition of  the  strata  of  magnesian  limestone  which  form  the  bluffs."* 
Farther  back  from  the  river,  remarks  the  same  writer,  "  The  prairie  of 
this  region  is  characterized  by  what  are  called  knobs  or  mounds;  they 
are  somewhat  variable  in  size  and  form,  but  nsaally  present  the  ap- 
pearance of  a  truncated  cone.  The  tops  of  these  mounds  are  usually 
^at,  and  covered  by  a  thin  soil,  underlaid  by  a  durable  stratum  of 
sandstone  or  limestone,  which  crops  out  on  all  sides  near  the  top,  pre- 
vents the  wearing  away  of  the  upper  edges,  and  preserves  the  well 
defined  angle  between  the  top  and  sides;  while  the  stratum  of  shale  or 
clay,  which  forms  the  lower  part,  is  easily  decomjiosed  and  carried 
away  by  aqueous  agencies.  The  sides  rise  with  a  gentle  declivity,  at 
first,  but  become  more  and  more  abrupt  until  they  are  nearly  perpen- 
dicular at  the  top.  The  most  of  these  mounds  belong  to  the  coal  meas- 
ures; but  those  near  Bolivar  are  in  the  Chemung  group,  the  upper 
beds  of  the  vermicular  sandstone  and  shales  forming  the  top,  and  the 
underlying  shales  the  lower  part  of  theni."t  Of  the  mounds  men- 
tioned by  Professor  Swallow,  near  Bolivar,  one  of  the  largest  was 
almost  in  sight  at  niy  front  door.  It  stood,  in  bold  relief,  near  the 
middle  of  a  cultivated  field,  a  truncated  pyramid,  20  feet  high,  with 
level  top  20  by  5U  feet  in  dimensions,  and  with  angles  and  sides  true 

'Oeolo^'ical  Rep»rt  of  tbe  Suiithnest  BruDch,  etc.,  by  G.  C.  Swalluw,  State  )(colo- 
giat,  St.  L»iiia,  Mo.,  18S9,  p.  'ii. 

(  First  aud  scoood  reports  of  the  Geological  Survey  of  Miaso jtj,  by  G,  C.  Swallow, 
State  g^eologiat,  Jefferson  City,  1855. 
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aud  regular;  the  complete  duplicate  ia  appearance  ot  mauy  arti&ciHl 
motinds  io  be  seen  east  of  the  Mississippi." 

TLe  region  at  the  tiead  of  the  Osage  River,  particularly  the  district 
lying  between  it»  main  branches,  the  Marais  des  Cygues  and  the  Little 
Osage,  i»  mostly  prairie,  rising  in  graceful  andnlations  and  ridges,  aud 
isolaU'd  conical  mounds,  witli  broad  valleys  between,  eroded  by  aque- 
ous or  glacial  action,  combtniug  in  landscapes  of  charming  interest  and 
beauty. 

Prof.  G.  0.  Broadhead,  late  State  geologist  of  Missouri,  in  treating 
of  tbe  geology  of  Vernou  County,  remarks:  "  It  is  here  diversified  by 
clusters  of  mounds,  reaching  more  than  100  feet  above  tbe  general  sur- 
face of  the  prairie.  Blue  Mound  is  150  feet  high,  aud  can  be  seen  for 
a  long  distance.  Timbered  Hill,  near  tbe  mouth  of  Marmaton  and 
Little  Osage  is  a  round,  isolated  mound,  IVO  feet  above  the  Marmaton, 
and  over  100  feet  above  the  surrounding  plain.  Beiug  several  miles 
from  other  marked  elevations,  it  is  seen  for  many  miles  off.  North  of  the 
Little  Osage  a  series  of  mounds  extends  east  and  west  along  the  county 
line  at  an  elevation  of  over  100  feet  above  the  gently  stretching  val- 
ley at  their  base.  -  -  -  Further  west,  in  range  32,  we  find  tbe 
mounds  rising  still  higher.  These  mounds  continue  on  southward 
through  tbe  couuty,  interrupted  sometimes  for  several  miles  by  the 
streams.  From  Moundville  a  high  ridge  or  series  of  mounds  connec- 
ted, trends  off  to  tbe  south  line  of  the  connty,  rising  near  the  northern 
and  middle  line  to  140  feet  above  the  lower  valleys,  or  80  to  100  feet 
altove  Moundville  Vallov.  ■  ■  -  The  occasional  occurrence  of  these 
mounds  gives  a  charming  variety  to  the  landscape.  Many  of  them  can 
be  seen  at  a  long  distance,  and  from  their  summits  the  views  are  often 
very  fine.  •  -  -  Undoubtedly  this  connty  has  been  subjected  to 
glacial  agency  at  some  former  period  of  time.  Its  results  may  be  seen 
in  i.solated  mounds  and  deep  v^leys  between.  The  amount  of  erosion 
must  have  been  of  great  force  and  of  long  continuance,  if  we  view  the 
mounds  and  long  stretches  of  distance  from  one  to  the  other.  When  pro- 
tected by  the  nppcr  series  of  limestones,  the  erosion  was  not  coniiileto; 
but  if  these  limestones  were  much  broken,  or  entirely  absent,  leaving 
the  siindstones  exposed,  the  waters  would  rash  down  with  resistless 
force,  and  bear  away  all  tbe  softer  material.''t 

In  a  footnote  on  page  82  of  his  exhaustive  monograph  on  "The 
Mounds  of  the  Mississippi  Valley  Historically  Con8i<lered,"  Prof.  Lnuten 
Carr,  in  discussing  the  trustworthiness  of  a  book  pur|>ortiug  to  have 
been  written  by  one  J.  D.  Hunter,  (''Memoirs  of  a  Captivity,"  etc.,  Lou- 
don, 1828,)  remarks:  "To  go  no  further  than  the  instances  qnotetl  in  the 
text,  wo  find  unduubtetl  evidence  that  the  Osages  have,  within  the  pres- 
ent century,  built  both  stone  heaps  and  burial  mounds." 

•Tliese  ilimenHions  are  not  exact,  l>nt  given  from  memory,  the  writer  not  liaring 
seen  tlie  mound  xiiicc  IttCO, 

I  Report  of  lheGeolo;|icit1  Siirvpy  of  the  State  of  Miaaoiiri,  Gnrlnnil  C.  Bmadhead, 
State  (reologiHt,  JotlorHon  City,  1X74,  ]\\i.  VHI.  Vil. 
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80  far  lis  bistory  cau  aid  hs  in  tracing  tbe  Osages  we  ore  satisfied  that 
at  tlio  i>erio<l  of  Marquette's  descent  of  the  MiHsissippi,  inl673,  they  oc- 
cupied one  or  both  banks  of  the  Missouri  Birer,  at  and  above  the 
month  of  the  Osage ;  and  that  they  pstablished  the  central  villages  of 
their  tribe  at  the  head  of  tbe  Osago  River  about  the  year  1700,  or  a  few 
years  before  that  date,  and  remained  there  until  their  removal,  in  1826, 
farther  west.  That,  iu  that  time,  they  erected  stone  heaps  occasionally 
over  tbe  graves  of  their  dead — to  preserve  the  bodies  from  the  ravages 
of  wild  beasts — is  true,  for  some  of  the  stoue  heaps,  attesting  the  fact, 
are  stilt  to  be  seeu  there.  But  they  bnilt  no  earthen  mounds.  In  all 
the  region  of  their  occupancy  of  the  immediate  valley  of  tbe  Osage 
Kiver  there  is  not  an  artificial  taoaod  of  earth  to  be  found ;  and  it  is 
not  reasonable  to  supi>ose  that  such  monuments,  if  erected,  should  in 
the  lapse  of  less  than  a  century  have  so  completely  disappeared.  Pro- 
fessor Broadhead,  who  carefully  explored  the  entire  valley  of  tbe  Osage 
in  prosecuting  the  geological  survey  of  Missouri,  in  a  private  letter  re- 
plying to  my  inquiries,  says:  "I  have  Been  no  artificial  sepulchral  monnds 
on  the  Osage  River.  With  the  exception  of  pictographp,  on  tbe  rocks, 
about  25  miles  above  its  mouth,  I  found  but  few,  if  any,  prehistoric 
remains  anywhere  on  that  river." 

liobert  I.  Holcombe,  esq.,  who  ranks  little  below  Parkman  iu  Ameri- 
can historical  research,  after  speudiug  maoy  months  at  or  near  the 
site  of  the  "Great  Osage  village,"  when  writiug  of  that  locality  iu  bis 
'•History  of  Veruou  Connty,  Missouri,"  says:  "Itdoes  not  seem  that 
the  mysterious  race  of  beings  termed  the  Mound  Builders  ever  dwelt  here 
in  any  considerable  numbers  or  for  auy  considerable  i)eriod.  But  few 
traces  of  their  occupation  remain,  if  they  ever  existed.  Iu  some  ))arts 
of  the  connty  there  are  a  few  small  elevations  resembling  the  si'put- 
chral  monnds  of  the  Mound  Builders;  but  it  can  not  be  asserted  that 
they  are  not  natural.  If  any  examination  has  been  made,  it  has  not  dis- 
closed any  noteworthy  archieological  specimens,  and  few,  if  auy,  flint 
arrow-heads,  lance  heads,  stone  axes,  or  fragments  of  pottery  have  bcf  u 
found."*  After  calling  Mr.  Folcombe's  attentiou  specially  to  this 
branch  of  inquiry  he  informed  me,  in  the  course  of  our  correspoudence, 
that  iu  all  the  region  he  had  examined  he  had  oot  seen  au  artificial 
earthen  mound;  and  bad  met  but  few,  if  any,  evidences  of  a  preexist- 
ent  "stone  age."  Of  the  many  residents  on  and  near  the  Osage,  from 
its  month  to  its  soarces,  to  whom  I  have  addressed  my  inquiries,  not 
one  has  seen  an  artificial  earthern  mound  there,  and  but  few  hare 
found  aborigual  stoue  implements  of  any  description  in  that  re^fion. 
All  agree  that  such  evideuces  of  prehistoric  oecnpancy  are  almost  to- 
tally absent. 

E.  S.  Morerod,  M.  D.,  an  old  resident  of  Vernon  County,  Missouri, 
an  intelligent  and  scholarly  man,  who  had  devoted  much  time  and 
thought  to  tbe  study  of  American  history  and  antiquities,  and  who  per- 
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soDully  iD»peclecl  every  locality  ou  the  npper  Osage  that  had  been  iti' 
babited  by  the  Osage  Indiana,  with  the  view  of  collecting  reliable  ma- 
terials for  his  "Centennial  History  of  Vernon  Conuty"  (published  in 
1876),  and  to  secore,  if  possible,  relics  of  ancient  Indian  art  for  the  Pbila- 
(lelphia  Exposition  of  that  year,  in  writing  to  me  says:  "As  far  as  my 
knowledge  extends  there  arc  bat  very  few  evidences  of  prehistoric  man 
exiHting  in  Vernon  County.  Excepting  a  few  flint  arrow-points,  I  do 
not  Ifnow  of  a  stone  implement  of  any  kind,  oeitGer  grooved  as,  celt, 
or  ornament,  ever  having  been  found  here.  Nor  is  there  an  artificial 
sepalchral  monod  in  our  county,  though  we  have  many  magnificent 
natural  mounds  of  geological  origin.  Absence  of  Indian  barials  here 
has  often  suggested  to  my  mind  the  query,  what  did  the  Osages  do 
with  their  deadi  We  know  that  they  were  a  numerous  tribe,  and  that 
this  district  was  the  central  point  of  their  territory  for  nearly,  or  qnite, 
a  centnry  and  a  quarter;  yet  although  I  have  searched  all  over  the  sites 
of  the  Big  and  Little  Osage  villages,  and  in  every  direction  throughout 
the  conuty,  I  have  failed  to  find  any  inflication  of  Indian  burying 
grou  lids,  or  any  isolated  graves  that  coald,  with  any  degree  of  certainty, 
be  attributed  u>  the  Indians.  I  am  therefore  of  the  opinion  that  with 
the  exception  of  their  distinguished  men,  these  Indians  cremated  their 
dead.  In  my  search  for  Indinn  relics  here,  iu  1876,  all  that  I  found 
were  brass  and  pfwter  ornaments,  glass  beads,  fragments  of  gnu  fiint- 
locks,  broken  iron  aud  copper  utensils,  and  crockery  of  French  make. 
Tliere  are  no  Indiau  graves  here  on  the  crest  of  our  ridges  and  bluffs, 
or  on  the  top  of  our  natural  mounds,  as  is  the  case  elsewhere  through- 
out the  Mississippi  Valley,  with  but  one  known  exception.  A  very  noted 
chief  of  the  Osages,  named  Pah-hus  kah,  or  Pawhuska,  but  called  by 
the  early  French  "Cheveux  Blanche,"  said  to  have  been  killed  in  a 
skirmish  with  the  whites,  was  buried  on  the  top  of  the  big  Blue  Mound, 
aud  over  bis  grave  a  large  stone  heap  was  erected  by  his  people.  Dr. 
Badger,  an  old  settler  here,  says  that  on  his  arrival,  in  1844,  this  stone 
heap  was  a  very  conspiciouM  landmark  and  could  be  seen  from  a  great 
distance.  At  that  time  it  was  8  or  9  feet  high  and  about  the  same  in 
diameter  at  its  base.  When  I  first  saw  it,  in  1867,  there  was  still  a  por- 
tion of  it  plainly  to  be  seen  from  the  prairie  in  all  directions;  but  in  1876 
there  was  not  a  vestige  of  it  remaining." 

Of  the  death  and  burial  of  this  chief  Mr.  Holcombe  says,  "The exact 
date  of  the  death  of  old  White  Hair  can  uot  here  be  given.  He  died 
at  his  village  in  the  northern  part  of  this  county,  however,  and  was 
buried  on  the  summit  of  Blue  Mound,  in  a  stone  sepnlcher  made  for  the 
occasion.  It  is  probable  that  tbis  was  about  the  year  1834.  His  grave 
was  atterward  broken  into  by  white  vandals  in  search  of  treasure."* 

To  the  foregoing  statements  it  may  not  be  inappropriate  to  add  the 

resultsof  my  own  personal  observations.     During  my  residence  of  eight 

years  iu  southwestern  Missouri,  1853-1861, 1  traversed  the  entire  valley 

•  Hislory  of  VernuD  County,  Mi»su'iri,  p,  142. 
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of  the  Osage  River,  from  its  junction  with  tbe  MiMsoiiri  to  tbe  extreme 
bea(]8  of  tbe  Little  Onage  and  of  tUe  Marais  des  Cygues,  and  was 
familiar  witli  it^j  entire  soutberu  water-sbed  west  of  tbe  Niaugua.  And, 
tbongti  ill  ways  a  persistent  relic  hunter,  1  never  found,  or  saw,  or  heard 
of  having  been  f»uud  by  others,  iu  that  time,  or  since,  in  all  that  region, 
exceeding  a  dozen  flint  arrow-points,  and  not  one  stone  ax,  or  celt,  or 
other  implement  in  stone,  or  orimmeut  of  bone  or  shell,  or  any  frag- 
tnents  of  Indian  pottery.  Tbe  only  burials  presumably  Indian  I  met 
with  were  on  the  east  bank  of  Sac  River,  near  tbe  village  of  Orleans, 
in  Polk  County,  Missouri.  Tbe  perpendicular  rocky  cliff  rises  from  the 
river  bottom  at  that  place  75  or  80  feet,  and  is  capi>ed  with  shelly  sub- 
carboniferoas  limestone,  overgrown  with  briars  and  stunted  bushes. 
Oil  tbe  verge  of  this  precipice  I  found,  in  1853,  five  small  cairns  a  few 
feet  fvom  each  other,  constructed  of  rough  stones  rudely  laid  up,  in  di- 
mensions 3}  feet  high  and  3  or  4  feet  in  diameter.  On  opening  them 
each  was  found  to  contain  tbe  fragments  of  a  single  bnman  skeleton, 
much  decayed,  and  broken  in  small  pieces  by  tbe  falling  in  of  tbe  loose 
stone  covering.  From  the  relative  po.-iition  of  the  bones,  I  inferred  that 
the  body  bat]  i>een  placed  upon  tbe  bare  rock,  iu  a  squatting  position, 
with  the  face  to  the  west  overlooking  tbe  river,  and  that  the  broken 
rocks  of  the  surface  ba<l  been  piled  up  around  it  to  protect  it  from 
dD.-strnction  by  wolves  and  vnltnres.  The  only  work  of  art  I  discovered 
in  or  about  the  five  stone  heaps  was  a  well-worn  gun-llmt  with  one  of 
tbe  skeletons.  I  saw  no  artificial  earthen  mounds  there  of  any  descrip- 
tion. 

In  treating  8i>ecially  of  the  history  of  Blue  Mound  Township,  Mr. 
Holcombe  says  on  page  539  of  his  "  History  of  Vernon  County : "  "In 
many  other  graves  in  tbe  mound  [Blue  Moundj  there  have  been  fonnd 
mingled  with  human  bones  tomahawks,  knives,  arrow-points,  shell 
implements  and  ornaments,  bone  earrings,  beads  of  various  materials, 
sizes,  and  shapes,  and  other  curious  articles.  Some  of  these  relics  are 
apparently  of  such  antiquity  as  to  lead  almost  to  the  thonght  that  the 
graves  containing  them  may  be  those  of  the  Mound  Builders,  or  of 
some  other  prehistoric  race;  but  this  is  not  at  all  probable.  The 
graves  are  undonbtedly  those  of  Osages,  who,  as  is  well  known,  were 
in  this  country  as  early  at  least  as  the  year  1700." 

I  have  not  learned  Mr.  Holcombe's  authority  for  tbe  statement  he 
makes  in  regard  to  the  discovery  of  "arrow-points,  shell  implements, 
and  ornaments,  bone  ear-rings,"  etc.,  fonnd  iu  tbe  graves  on  Bine 
Mound.  My  investigations  have  failed  to  verify  it.  By  persons  who 
have  resided  in  that  immediate  vicinity  at  an  early  day  I  am  informed 
that  in  years  past,  quite  a  number  of  graves  were  distinctly  seen  on 
tbe  slopes  of  the  Blue  Mound ;  but  as  in  dimensions,  construction,  and 
relative  position  they  eshibited  tbe  usual  characteristics  of  an  ordinary 
cemetery,  and  tts  none  of  them  were  0[>ene(l  to  determine  the  question, 
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it  waa  not  known  whether  thej  inclosed  the  remains  of  Indians  or  white 
persons.  And  its  to  the  relics,  it  is  now  not  known  that  any  of  them 
were  actually  fonad  in  the  graves;  bnt  they  were  foand  on  the  surface 
of  the  ground  there,  and  sitbseqnently  tamed  np  by  the  plow  about 
the  base  of  the  mound,  as  well  as  about  the  sites  of  the  Big  and  Little 
Onnge  Tillages— as  Dr.  Morerod  states — and  are  to  this  day  occasion- 
ally found  there.  But  the  "tomahawks"  are  made  of  iron,  and  the 
ear-riugs  of  brass ;  and  if  any  implements  or  ornaments  of  bone  or  shell 
hare  been  found  associated  with  tbem,  the  reasouable  conclasion  is 
that  they,  too,  were  of  French  or  English  manufacture. 

Systematic  investigation  by  adepts  may  yet  discover  the  mortuary 
customs  of  the  Osages.  Their  cemeteries  have  perhaps  not  yet  been 
found.  They  died,  of  course,  but  as  yet  we  are  ignorant  of  tbe  disposi- 
tion of  their  corpses.  The  suggestion  of  Dr.  Morerod  that  tbey  prac- 
tised cremation  is  scarcely  tenable,  for  the  negative  reasons  that  no 
mention  of  such  au  extraordinary  custom  is  made  by  Dr.  Tissenet, 
B^uaalt,  or  Lieatenant  Pike;  and  that  none  of  the  crematories,  or 
ancient  flre-bearths  ("altars"),  have  yet  been  found  iii  tbe  ori^nal 
Osage  territory.  In  the  absence  of  more  accurate  knowledge  upon 
this  point,  it  is  not  a  violent  presumption  that  these  Indians — as  tbe 
Pawnees,  Dakotas,  and  other  tribes  of  the  plains  have  since  been  accus- 
tomed to  do — placed  their  dead  upon  iwle-scafiblds  on  the  prairies,  and 
in  the  branches  of  trees  in  the  woods,  as  their  final  disposition,  where 
the  remains  decayed,  and  in  time  were  dispersed  by  the  elements. 

Hunter,  in  his  " Captivity ,"  p.  300,  says,  of  tbe  Osages,  "at  or  soon 
after  burial,  they  cover  the  grave  with  stones,  and  for  years  after  oc- 
casionally resort  to  it,  and  mourn  over  or  recount  the  merits  and  vir- 
tues of  its  silent  tenant."  This  was  not  perhaps  their  general  custom ; 
but,  in  regard  to  the  bnrial  of  Old  White  Hair,,is  strictly  trne.  Mr. 
Holcombe  confirms  it  in  bis  statement:  "For  many  years  np  to  1870 
tbe  Osages  made  annual  pilgrimages  to  the  site  of  their  aucient  tonus 
in  this  county,  and  of  the  graves  of  tbeirau'^estorsand  tbe  tombof  the 
renowned  chieftain,  Pawhuska,  on  Blue  Mound.  Gathering  about  the 
mighty  mound  containing  the  ashes  of  their  progenitors,  they  called  to 
mind  their  virtues  and  lifting  up  their  voices  wept  loudly  and  bitterly. 
Many  citizens  of  the  connty  bavo  often  heard  them  at  their  lamenta- 
tions. The  Osages  themselves  oilled  the  Blue  Mound  tbe  "Crying 
Mound"  because  it  was  to  tbem  a  place  of  mourning  and  weeping."*  I 
have  seen  it  nowhere  stated  that  the  Osajfcs  conducted  their  lamenta- 
tions at  any  other  locality  excepting  the  Blue  Monnd,  which  towered 
above  their  principal  village;  and  thit*  fact  alone  is  u  strong  basis  for 
for  tbe  supposition  that  about  tbe  apex  of  this  majestic  natural  eleva- 
tion these  Indians  interred  all  of  their  distinguished  chii^fs;  tlms  dis- 
posing of  them,  when  dead,  and  of  their  common  ]>eople's  corpses  by 
different  methods.  We  know  that  old  White  Hair  was  buried  there, 
•  ilixltir^r  of  Veruon  County,  pp.  143;  H3. 
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and  it  is  reasonably  certain  that  this  was  tbe  mound  pointed  oat  to 
Major  Sibley,  by  tlie  "old  Chief,"  as  the  burial  place  of  *'Jeau  Defoe."" 

The  siognlar  absence  of  stoae  and  boDe  implemeots  in  the  valley  of 
the  Osage  cao  ouly  be  explained  by  the  bypotheais  tbat  prior  to  its  oc- 
cnpancy  by  the  Usage  Indians  it  was  a  neutral  gronnd,  only  occasion- 
ally visited  by  hunting  parties  of  Indians  residing  on  the  Missouri,  to 
the  north,  and  on  tbe  Arkansas,  to  the  sonth ;  in  both  of  which  local- 
ities evidences  of  long-cootinaed  t«Daucy  before  the  kuowletlge  of 
metals  are  quite  abundant.  It  is  altogether  probable,  too,  tbat  when 
tbe  Osages  abandoned  their  territory  on  the  Missouri  and  removed  to 
tbe  headwaters  of  the  Osage  Eiver — about  the  close  of  tbe  seventeenth 
century — they  bad  secured  fire-arms  and  European  implements  and 
otensils,  and  had  adopted  many  of  tbe  methods  of  life  of  their  French 
visitora-f 

The  manners,  customs,  and  practices  of  these  Indians  before  their 
migration  to  the  mounds  and  streams  of  Vernon  Oonnty  can  now  ouly 
be  conjectured;  bnt  there  is  no  reason  to  doubt  tbat  iu  every  respect 
tbcy  were  identical  with  those  of  other  pre-Columbian  Indiana  of  the 
Northwest.  We  are  assnred,  however,  tbat  after  that  event  in  tbeir  his- 
tory they  no  longer  employed  stone  as  a  material  for  wea^mns  and  tools; 
and  they  erected  no  monnds  of  earth  as  monuments  over  their  dead,  or 
for  any  other  purpose. 

Dr.  Beck,  author  of  the  "Gazetteer"  before  mentioned,  may  have 
inspected  the  Osage  River  personally  before  he  published  the  statement 
that  "Ancient  works  exist  on  this  river,  as  elsewhere,"  and  that  "re- 
mains of  fortifications  and  mounds  are  almost  everywhere  to  be  seen  " 
there.  And,  if  he  did,  it  is  not  aatonisfaing  that  be  was  led  into  such 
an  error  upon  viewing  tbe  beautiful,  faultless  domes  and  terraces  carved 
upon  the  great  rocky  clifi'a  of  the  Osage  and  the  Kiangua  by  the  ca- 
pricious elements ;  or  the  isolated  natural  mounds  in  the  prairie  region 
beyond — enduring  monumeuta,  not  of  a  by-gone  people,  but  of  a  vastly 
remote  glacial  force.  For  when  he  wrote — sixty-seven  years  ago — arch- 
iBology  had  not  become  a  science,  and  geology  was  but  in  its  infancy. 

Nor  is  it  surprising  that  M^yor  Sibley,  an  intelligent  and  edacated 
officer  of  the  Gtivernment,  who  resided  for  some  years  at  the  base  of 
the  great  Bine  Mound,  should  have  accepted,  witbont  doubt  or  question, 

'Tb«  Daine  at  this  chief  is  bere  probably  Incorrectly  written.  At  tbe  period  of 
Lieatenant  Pilce's  visit,  in  1B06,  Cheveiur  Blantke  was  tbe  bead  cbief  of  the  Big 
Oaagea,  aoA  hh  ton,  Jean  La  Foa— oa  Pike  wrote  tbe  name  in  blsjouroal  and  official 
reports — was  tbe  second  chief  id  antborjty.  I  have  thoii{[b(  tbis  orthography  nmy 
possibly  also  be  erroneons;  because  I  remember,  when  a  boy  at  my  home  nearSl. 
IjOQifl,  heariuj;  the  " engagers,"  Toceotly  retnrned  from  the  Indian  country,  orien 
mention  a  chief  wbnm  they  called  Jean  Le  Fon— "Mad,"or  "Craiy  John"— on 
acconnt  of  his  peculiar  eccentricities,  it  u.ay  be  tbat  Jean  Defoe,  Jean  La  Fon  and 
Jena  Le  Fon  were  identical. 

lAs  early  as  l(t7^  Mnri|iiette  fonnd  ludiaLsou  tbe  MissisHippi,  below  theObio,  well 
snpplied  with  guns,  j>owder,  glass  bottles,  iron  boes,  knives,  hatchets,  etc. 
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tbe  extraordinary  accoant  of  its  receDt  erection  by  tbe  Indians  he  was 
then  reaidin^  amongst,  as  told  to  him  by  the  "  Old  Chief."  For  to  him 
glacial  aReDcy  wa«  unknowu.  SuperstitioQ  had  not  yet  abdicated  to 
systematized  iuvestigation ;  aod  society  paid  silent  homage  to  the  mar- 
velloQS  and  mysterious. 
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THE    PROGRESS   OP   SCIENCE  A8   EXEMPLIFIED   IN   THE 
ART  OP  WEIGHING  AND  MEASUKING.' 


By  Prof.  William  HAKK:iEse,  V.  S.  t/aval  Obiervatora. 

Two  ceotaries  ago  the  world  was  jast  beginuing  to  awaken  from  an 
iutellectaal  lethargy  which  had  lasted  a  thoaaaDcl  yeara.  Daring  alt 
that  time  the  children  had  lived  as  their  parents  before  them,  the 
mechanical  art«  had  been  at  a  Btand-still,  and  the  dicta  of  Aristotle  had 
been  the  highest  authority  in  science.  But  now  the  nigfatof  medifeval- 
ista  was  approaching  its  end,  and  the  dawn  of  modem  progress  was  at 
hand.  Galileo  had  laid  the  foundation  for  accurate  clocks,  by  discover- 
ing  tbeisochronismof  the  simple  pendiilnm;  had  proved  that  under  the 
action  of  gravity,  light  bodies  fall  as  rapidly  as  heavy  ones ;  had  invented 
the  telescope  and  with  it  discovered  the  spots  on  the  suu,  the  moun- 
tains on  the  moon,  the  satellites  of  Jupiter,  and  the  so-called  triple 
character  of  Saturn;  and,  after  rendering  himself  immortal  by  his  advo- 
cacy of  the  Copernican  system,  had  gone  to  his  grave,  aged,  blind,  and 
fall  of  sorrows.  His  oontemporary,  Kepler,  had  discovered  the  law&— 
which  while  history  endures,  will  associate  bis  name  with  the  theory 
of  planetary  motion  ;  and  ho  also  had  passed  away.  The  first  Gassini 
was  still  a  young  man,  his  son  was  a  little  child,  and  his  grandson  and 
great-grandson,  all  of  whom  were  destineil  to  be  directors  of  the  Paris 
Observatory,  were  yet  unborn.  The  illustrions  Huyghens,  the  discov- 
erer of  Saturn's  rings,  and  the  father  of  the  undulatory  theory  of  light, 
was  in  the  zenith  of  his  powers.  The  ingenions  Hooke  was  a  little 
younger,  and  Newton,  towering  above  them  all,  had  recently  invented 
tluxions,  and  on  the  28tU  of  A])ril,  1686,  had  presented  his  Principia 
to  the  Royal  Society  of  London  and  given  the  theory  of  gravitation  to 
the  world.  Bradley,  who  discovered  nutation  and  the  aberration  of 
light;  Fraukltn,  the  statesman  and  philosopher,  who  first  drew  the 
lightning  from  the  clonds;  Dollond,  the  inventor  of  the  achromatic  tol- 
eseope;.Euler,.tbe  mathematician  who  was  destined  to  accomplish  so 
much  in  perfecting  algebra,  the  calculus,  and  the  lunar  theory;  Laplace, 
the  author  of  the  M^canique  Celeste;  Riimford,  who  laid  the  fonnda- 

'  PrpsideDtial  aildrcsa  delivured  Uefore  the  Philosophical  Snciety  of  WnsbiDgtOD, 
December  10,  ISHT.    (Bnlletin  Phil.  800.,  vol.  i,  pp.  xsiii-lixivi.) 
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tiou  of  the  mechanical  theory  of  heat;  Dalton.tbe  author  of  the  atomic 
theory  upon  which  all  chemistry  rests;  auilBflusel,  the  f^reatent  of  mod- 
em astrouomers, — these  aud  others  almost  as  illustrious,  whom  we  can 
not  eveu  name  to-uigbt,  were  still  iu  the  womb  of  time. 

Pure  science  first  felt  the  effeitta  of  the  new  iutellectual  life,  ami  it 
was  more  than  a  century  later  before  the  arts  yielded  to  its  iufluetice. 
Then  came  Hargreares,  the  iuveutor  of  the  spiuuing-jenny ;  Ark- 
wright,  the  iuventor  of  the  cotton-spiuuing  IVaine ;  Watt,  who  gave  us 
the  condensiug  steain-eugine;  Jacquard,  the  iuventor  of  the  loom  for 
weaving  figured  stuffs;  Murdock,  the  originator  of  gas-lighting;  Evans, 
the  iuventor  of  the  higli-pressuru  steam-engine;  Fulton,  the  father  of 
steam  navigation  ;  Trevithick,  who  rauks  very  near  Watt  and  Bransiu 
perfecting  the  steaui-engine;  and  Stephenson,  the  father  of  railroads. 
If  now  we  add  the  names  of  those  who  have  given  us  the  telegraph,  to 
wit,  Gauss,  the  eminent  physicist  and  the  greatest  mathematician  of 
the  present  century;  Weber,  Wbeatstone,  and  Henry,  all  famous  phys- 
icists, and  Morse,  the  inventor  and  engineer,  we  have  before  us  the 
demi-gods  who  have  transformed  the  ancient  into  the  modern  world, 
giveu  us  machinery  which  has  multipUed  tbe  productive  power  of  the 
human  race  many  fold,  aimihilateil  time  and  space,  and  bestowed  upon 
toiling  millions  a  degree  of  comfort  and  luxury  which  was  unknown  to 
kings  and  emperors  of  old. 

Tbe  discoveries  and  inventions  of  the  last  two  centuries  have  ao  far 
exceeded  all  others  within  historic  times,  that  we  are  amply  justifietl  in 
calling  this  an  age  of  amazing  progress,  and  under  the  circumstances 
a  little  self-glorification  is  pardonable,  perhaps  eveu  natural.  The 
weekly  and  monthly  records  of  scientific  events  which  appear  in  so 
many  newspapers  and  magazines  are  the  immediate  result  of  this,  and 
the  great  increase  of  ephemeral  scientific  literature  has  led  multitudes 
of  educated  people  to  believe  that  such  records  represent  actual  prog, 
less.  The  multiplication  of  bricks  facilitates  the  building  of  houses,  but 
does  not  necessarily  improve  architecture.  Similarly,  the  multiplica- 
tion of  minor  investigations  improves  oar  knowledge  of  details,  but 
rarely  affects  the  great  philosophic  theories  upon  which  science  is 
founded.  The  im[K>rtance  of  human  actions  is  measured  by  the  degree 
in  which  they  affect  human  thought^  and  tbe  only  way  of  permanently 
affecting  scientific  tbanght  is  by  modifying  or  extending  scientific 
theories.  The  men  who  do  that,  are  neither  numerous,  nor  do  they  re- 
quire weekly  paragraphs  to  record  their  deeds;  but  their  names  are 
honored  by  posterity.  Even  in  this  golden  iige  the  advance  of  science 
is  not  steady,  but  is  made  by  spasmodic  leaps  and  bounds.  Mere 
scientific  brick-making,  commonly  called  progress,  is  a)«rays  the  order 
of  the  day  until  some  genius  startles  tbe  world  by  a  discovery  affecting 
accepted  theories.  Then  every  effort  is  directed  in  the  new  line  of 
thought  until  it  is  measurably  worked  out,  and  after  that  brick-making 
again  resumes  its  place.   While  the  progress  in  two  centuries  has  been 
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immense,  the  progress  in  a  week  or  a  mouth  ia  usually  almost  nil. 
Optimism  li^  its  uses  iu  mauy  departmeuts  of  human  alfatrs,  but 
science  should  be  cool  and  dispassionate,  having  regard  only  for  the 
truth.  To  make  a  trustworthy  estimate  of  the  actual  state  of  the  whole 
vast  realm  of  science  would  be  a  task  beyond  the  powers  of  any  one 
man ;  but  perhaps  it  will  not  be  amiss  to  spend  the  time  at  onr  disposal 
this  evening  in  briefly  reviewing  the  recent  progress  and  present  cou- 
ditioQ  of  the  fundamental  processes  upon  which  the  exact  sciences 
rest;—  I  allude  to  the  methods  of  weighing  aud  measuring. 

Physical  science  deals  with  many  quantities,  but  they  are  all  so  re- 
lated to  each  other  that  almost  every  one  of  them  can  be  expressed  iu 
terms  of  three  fundamental  units.  As  several  systems  of  such  units 
are  possible,  it  is  important  to  select  the  most  convenient,  and  the  con- 
siderations which  guide  us  in  that  respect  are  the  following: 

(1)  The  quantities  selected  sbouldadmit  of  very  accurate  comparison 
with  other  quantities  of  the  same  kind. 

(2)  Such  comparisons  should  be  possible  at  all  times  and  in  all  places. 

(3)  The  processes  necessary  for  making  such  comparisons  should  be 
easy  and  direct. 

(4)  The  fundamental  units  should  be  such  as  to  admit  of  easy  defi- 
nitions and  simple  dimensions  for  the  various  derived  units. 

Hcientific  men  have  loug  agreed  that  these  requirements  are  best 
fulfilled  by  adopting  as  the  fundamental  units,  a  definite  length,  a 
definite  mass,  and  a  definite  interval  of  tima  Length  is  an  element 
which  can  be  very  accurately  measured  and  copied,  but  it  must  be 
defined  by  reference  to  some  concrete  material  standard,  as  for  ex- 
ample, a  bar  of  metal,  aud  as  all  substances  expand  and  contract  with 
changes  of  temperature,  it  is  necessary  to  state  the  temperature  at 
which  the  standard  is  correct.  A  standard  of  mass,  consisting  of  a 
piece  of  platinum,  quartz,  ot  other  material  not  easily  affected  by 
atmospheric  influences,  probably  fnltills  the  conditions  set  forth  above 
better  than  any  other  kind  of  maguitude.  Its  comparison  with 
oilier  twdies  of  approximately  equal  mass  is  eft'ected  by  weighing, 
and  as  that  is  among  the  most  exact  of  all  laboratory  operations,  very 
accurate  copies  of  the  standard  can  be  made,  and  they  can  be  carried 
fh>m  place  to  place  with  little  risk  of  injury.  Time  is  also  an 
element  which  can  be  measured  with  extreme  precision.  The  imme- 
diate instruments  of  measurement  are  clocks  aud  chronometers,  but 
their  running  is  checked  by  astronomical  observations  and  the  ulti- 
mate standard  is  the  rotation  of  the  earth  itself. 

It  is  important  to  note  that  the  use  of  three  fundamental  units  is 
simply  a  matter  of  conveuience  and  not  a  theoretical  necessity,  for  the 
unit  of  mass  might  be  defined  as  that  which  at  unit  distance  would 
generate  iu  a  material  point  unit  velocity  iu  nnit  time;  and  thus  we 
should  have  a  perfectly  general  system  of  measurement  based  upon  only 
two  fundamental  units,  namely,  those  of  space  and  time.  Such  a  sys- 
tem is  quite  practicable  in  astronomy,  but  can  not  yet  be  applied  with 
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accuracy  to  ordinary  terrestrial  purposes.     According  to  the  law  of 
gravitatiou 

Ma»8  =  Aco^le ration  x  ( Distance)' 
and  as  iu  the  cose  of  tbe  earth  we  can  meaaare  the  quantities  on  the 
right-hand  side  of  that  equation  with  considerable  accuracy,  we  cau  sat- 
isfactorily determine  the  earth's  mass  in  terms  of  the  supposed  uoit. 
That  suffices  for  tbe  needs  of  astronomy,  but  for  other  scientific  and 
commercial  purposes  a  standard  of  mass  having  a  magnitude  of  aboat 
a  pound  is  necessary,  and  as  two  such  masses  can  be  compared  with 
each  other  from  fire  to  ten  thousand  times  more  accurately  than  either 
of  tbeni  can  be  determined  in  terms  of  tbe  supposed  unit,  three  funda- 
mental units  are  preferable  to  two. 

The  Chaldeans,  Babylonians,  Persians,  Greeks,  and  Romans  all  seem 
to  have  bad  systems  of  weights  and  measures  based  U[>on  tolerably  defi- 
uite  standards,  but  after  tbe  decline  of  the  Roman  Empire  these  stand 
ards  seem  to  have  been  forgotten,  and  in  the  beginning  of  the  sixteenth 
century  the  bumau  body  hatl  so  far  become  the  standard  of  measure- 
ment that  tbe  uuibi  in  common  use,  as  for  example,  the  foot,  palm,  etc. 
were  frequently  taken  directly  from  it.  Tbecomplete  table  of  measures 
of  length  was  then  as  follows:  Tbe  breadth  (not  the  leugth)  of  four 
barley  corns  make  a  digit,  or  finger  breadth ;  four  digits  make  a  palm 
(measured  across  the  middle  joints  of  the  fingers);  four  palms  are  one 
foot;  a  foot  and  a  half  is  a  cubit;  ten  palms,  or  two  feet  and  a  half,  are 
a  step;  two  steps,  or  five  feet,  are  a  pace;  ten  feet  are  a  perch;  one 
bnndred  and  twenty-five  paces  are  an  Italic  stadium;  eight  stadia,  or 
oue  thousand  paces,  are  an  Italic  mile;  four  Italic  miles  are  a  German 
mile;  and  five  Italic  miles  are  a  Swiss  mile  It  was  then  the  practice 
to  fornisb  standards  of  length  in  books  by  printing  iu  them  lines  a 
foot  or  a  palm  long,  according  to  tbe  size  of  the  page,  aud  from  these 
and  other  data  it  appears  that  the  foot  then  used  ou  tbe  continent  of 
Europe  had  a  leugth  of  about  ten  English  inches. 

In  England  the  first  attempts  at  scientific  accuracy  in  matters  of 
measurement  date  from  the  beginning  of  tbe  seventeenth  century,  when  , 
John  Greaves,  who  must  be  considered  as  tbe  earliest  of  the  scientific 
metrologists,  directed  attention  to  the  difierence  between  the  Roman 
and  Euglish  foot  by  tolerably  accurate  determinations  of  the  former, 
and  also  attempted  the  investigation  of  the  Roman  weights.  He  was 
followed  by  Dr.  Edward  Bernard,  who  wrote  a  treatise  on  ancient 
weights  and  measures  about  1685,  and  towards  tbe  end  of  the  century 
the  measurements  of  tbe  length  of  a  degree  by  Ficard  and  J.  D.  Oassini 
awakened  tbe  attention  of  the  French  to  the  importance  of  rigorously 
exact  standards.  In  considering  the  progress  of  science  with  respect 
to  standards  of  leugth,  we  may  safely  confine  our  inquiries  to  the  En- 
glish yard  and  the  French  toise  and  meter,  for  during  tbe  last  two  hun- 
dred years  they  have  been  almost  the  only  standards  adopted  in  scien- 
tific operations. 
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The  Englisb  measiireij  nf  IcDiflli  have  come  down  from  tlie  Sasuu^, 
but  the  oiliest  standards  oow  exiting  are  the  exchequer  yards  of  Henry 
VII  (1490)*  and  Elizabeth  (158S).f  These  are  both  brass  eod  measures, 
the  foriuHr  beiug  an  octagonal  rod  about  half  an  inch  iu  diameter,  very 
coarsoly  made,  and  as  rudely  divided  into  inclies  on  the  right-hand  end 
and  into  sixteenths  of  a  yard  on  the  left-hand  eud ;  the  latter,  a  square 
rwl  with  sides  about  half  an  inch  wide,  also  divide<l  into  sixteenths  of 
a  yard  and  provided  with  a  brass  bed  having  eud  iiieces  between  which 
the  yard  fits.  One  end  of  the  bed  is  divided  into  inches  aud  half  inches. 
Francis  Baily,  who  saw  this  Elizabethan  staudard  in  1836,  s[)eaks  of  it 
as  "  this  curious  instrument,  of  which  it  is  impossible,  at  the  preseut 
day,  to  siieak  too  much  in  derision  or  contempt.  A  common  kitchen 
poker,  filed  at  the  ends  in  the  rudest  maooer  by  the  most  bungling 
workman,  would  make  as  good  a  standard.  It  has  been  brokeu 
asunder,  and  the  two  pieces  have  been  dove-tailed  together,  but  so 
badly  that  the  joint  is  nearly  as  loose  as  that  of  a  pair  of  tongs.  The 
date  of  this  fracture  I  couM  not  ascertain,  it  having  occurred  beyond 
the  memory  or  knowledge  of  any  of  the  olScers  at  the  Exchequer.  Aud 
yet,  till  within  the  last  ten  years,  tothedisgraceof  this  country,  copies 
of  this  measure  have  been  circulated  all  over  Europe  and  America, 
with  a  parchment  document  aceompauying  them  (charged  with  a  stamp 
that  costs  £3  10s.  exclusi  ve  of  official  fees)  certifying  that  they  are  true 
copies  of  the  English  standard.^^ 

iu  the  year  1712  certain  members  of  the  Royal  tktciety  of  Loudon, 
and  of  the  Koyal  Academy  of  Sciences  of  Paris,  proposed  that,  in  order 
to  facilitate  a  comparison  of  the  scieotific  operations  carried  on  in  the 
two  countries,  accurate  standards  of  the  measures  and  weights  of  both 
should  be  prepared  and  preserved  in  the  archives  of  each  of  these 
societies.  This  proposition  having  been  approved,  Mr.  George  Graham, 
at  the  instance  of  the  Royal  Society,  had  two  substantial  brass  rods 
made,  upon  which  he  laid  off,  with  the  greatest  care,  the  length  of 
three  English  feet  from  the  standard  yard  kept  at  the  Tower  of  Londou. 
These  two  rods,  together  with  a  set  of  troy  weights,  were  then  sent 
over  to  the  Paris  Academy,  which  body,  in  like  mauner,  hatl  the  measure 
of  a  French  half  toise  set  off  upon  the  rods,  and  keeping  one,  aspreviously 
agreed, returned  the  other,  together  with  a  standard  weightof  two  marcs, 
to  the  Itoyal  Society.  In  1S35,  Baily  declared  this  copy  of  the  half 
toise  to  be  of  little  value,  because  the  original  toise-^talon  was  of  iron 
and  the  standard  temperature  iu  France diSered  from  thatinE[igland.§ 
In  his  opinion  the  French  should  have  sent  over  an  iron  half  toise  iu 
exchange  for  the  English  brass  yard,  but  this  criticism  loses  much  of 
its  force  when  it  is  rememl>ered  that  in  1742  neither  England  nor  France 

'GO,  p.  :i4,  itnil  5,  pp.  !>1,  52.     (The  niimlirrs  oited  in  tbo  root-noUa  re-Ter  to  tboae 
of  the  BiblioifTaphy  at  (he  end  of  tbeartiolo.) 
1 50.  p.  25. 
1 37,  p.  146. 
i  37,  p.  St.  f^  I 
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had  flxed  ui>on  a  temiierature  at  whicb  tbeir  standards  were  to  ho  re> 
garded  asof  tlie  true  leogtb.  On  the  return  of  t tie  rod  from  I'aria  Mr. 
tirahiiiii  caused  Jonathan  Sissoa  to  divide  the  EngtiHh  yard  and  the 
French  half  toitte  each  into  three  equal  parts,  after  which  the  rod  was 
de|K)siteU  in  tile  arcbiveu  of  the  Boyal  Society,  where  it  still  remains.* 
Objection  having  been  mane  that  the  original  and  legal  standard  yard 
of  England  was  not  the  one  at  the  Tower,  but  the  Elizabethiau  stand- 
ard at  the  Exchequer,  the  Boyal  Society  requested  Mr.  Grabam  to  com- 
pare bis  newly  made  scale  with  the  latter  standard,  and  on  Friday, 
April  22, 1743,  be  did  so  in  the  presence  of  a  committ«e  of  seven  mem- 
bers of  the  Royal  Society.  In  the  following  week  the  same  gentlemen 
compared  the  Boyal  Society's  scale  with  the  standards  at  tiuildball  and 
the  Tower,  and  also  with  the  standards  of  the  Clock-makers'  Company. 
These  comparisons  having  shown  that  the  copy  of  the  Tower  yard  upon 
the  Itoyal  Society's  scale  was  about  0.0075  of  an  inch  longer  than  the 
standard  at  the  Exchequer.  Mr.  Qrahum  inscribed  upon  the  Boyal  So- 
ciety's scale  a  copy  of  tbe  latter  standard  also,  marking  it  with  the 
letters  Escb.,  to  distiuguisb  it  from  the  former,  whicb  was  marked  E. 
(English),  and  from  the  half  toise  which  was  marked  F.  (French  j.f 

111  tbe  year  1758  the  House  of  Commons  appointed  a  committee  to 
inquire  into  the  oriffinal  standards  of  weights  and  measures  of  England ; 
and  under  instructions  from  that  committee,  tbe  celebrated  instru- 
ment maker,  Jobu  Bird,  prepared  two  brass  rods,  respecting  which  tbe 
committee  speak  as  follows  in  their  report:  "And  having  those  rods, 
together  with  that  of  tbe  Boyal  Society  laid  in  tbe  same  place,  at  the 
receipt  of  the  Exchequer,  all  night  with  tbe  standards  of  length  kept 
there,  to  prevent  the  variation  whicb  the  difference  of  air  might  make 
upon  them,  they  the  next  morning  compared  tbem  all  and  by  tbe  means 
of  beam  compasses  brought  by  Mr.  Bird  found  tbem  to  agree  as  near 
as  it  was  pos»ible.''t  Une  of  these  rods  was  arranged  as  a  matrix  for 
testing  end  measures,  and  the  other  was  a  line  measure  whicb  the  com- 
mittee recommeuded  should  be  made  the  legal  stand&rd  of  Englaud, 
and  whicb  has  since  been  known  as  Bird's  standard  of  1758.  Respect- 
ing tbe  statement  that  after  lying  together  all  night  tbe  rods  were  all 
found  to  agree  as  near  as  it  was  possible,  Baily  says :  "  This  is  some- 
what remarkable,  and  requires  further  explanation,  which  uufortu- 
nately  can  not  now  be  accurately  obtained.  For  it  is  notorious  that 
the  measure  of  the  yard  of  tbe  Boyal  Society's  scale  differs  very  con- 
siderably from  the  standard  yard  at  the  Exchequer:  -  -  -  Owing 
to  this  singular  confusion  of  the  lengths  of  the  measures,  which  does 
not  appear  to  have  been  unravelled  by  any  subsequent  Committee,  it 
lias  happened  that  the  Imperial  standard  yard    •     -  has  beeu 

assumed  nearly  1  -^  140  of  an  inch  longer  thaa  the  ancient  measure  of 
tbe  kingdom.''^  There  is  little  difficulty  in  surmisiug  what  Bird  did. 
The  Exchequer  standard  consisted  of  a  rod  and  its  matrix.    Tbe  Boyal 

•  7,  pp.  185-'8.  tH,  pp.  541-55G.  1 13,  p.  4M.  (37,  p.  43. 
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Sociiitj'H  committee  uB»uuie<l  the  rod  to  be  the  true  Mtaudunl  of  'S*i 
iiiebcs,  aud  upou  tbat  aK8UUi))tioii  Ur^Ltiiuii'smeuKiireuicntsgavu  for  the 
leugth  of  the  matrix  36.01U1!  incbcts,  and  for  the  length  of  the  Royal 
Society's  yard  36.0075  inches.  The  Parliamentary  Committee  of  175S 
probably  assumed  the  standard  to  consist  of  the  rod  and  matrix 
togol  her,  which  seems  the  better  view  J  and  by  laying  the  rod  in  its 
matrix  and  measuring  to  the  joint  between  them  Bird  would  have  got 
a  leugth  of  about  36.0051  inches.  The  mean  between  tbat  and  36.0075 
would  be  36.0063,  which  differs  very  little  from  the  length  of  Bird's 
standard  resnltiirg  from  Sir  George  Sbnchbiirgh's  measurements. 
Thus  the  committee's  statement  is  justified,  and  there  has  been  no  falsi- 
fieatioM  of  the  aucient  standards. 

On  December  1,  1758,  Parliament  created  another  committee  ou 
weights  and  measures  which  iu  April.  1759,  repeated  the  recommenda- 
tion tbat  Bird's  standard  of  1758  should  be  legalized,  and  further  recom- 
mended that  a  copy  of  it  should  be  made  and  deposited  iu  some  public 
office,  to  be  used  only  on  special  occasions."  The  copy  was  made  by 
Bird  in  1760,  but  owing  to  circumstances  entirely  unconnected  with 
the  subject,  no  legislation  followed  for  sixty-four  years. 

The  Koyal  Commission  appointed  during  the  reign  of  George  III  to 
consider  the  subject  of  weights  and  measures  made  its  first  report  on 
Juue  24,  1819,  and  therein  recommeuded  the  adoption  of  the  standard 
of  leugth  which  had  been  used  by  Geueral  Boy  iu  measuring  the  base 
ou  Hounslow  Heath;t  but  iu  a  second  report,  made  July  13, 1820,  they 
wrote:  "  We  -  -  -  have  examined,  since  our  hist  report,  the  rela- 
tion of  the  best  antheuttcated  standards  of  length  at  present  in  exist- 
ence, to  the  instrumeuts  employed  for  measuring  the  base  on  Hounslow 
Heath,  and  in  the  late  trigonometrical  operations : — But  we  have  very 
unexpectedly  discovered,  that  an  error  has  been  committed  in  the  con- 
struction of  some  of  these  instruments.}  We  are  therefore  obliged  to 
recur  to  the  originals  which  they  were  intended  to  represent;  and  we 
have  found  reason  to  prefer  the  Parliamentary  standard  executed  by 
Bird  iu  1760,  which  we  had  not  before  received,  both  as  being  laid  down 
in  the  most  accurate  manner,  and  as  the  best  agreeing  with  the  most 
extensive  comparisons,  which  have  been  hitherto  executed  by  various 
observers,  and  circulated  through  Euroi>e ;  and  in  particular  with  the 
scale  employed  by  the  late  Sir  George  Shuck  burgh."  § 

Accordingly,  when  in  1824,  Parliament  at  length  took  action.  Bird's 
standard  of  1760  was  adopted  instead  of  that  of  1758.  The  former  be- 
ing a  copy  of  a  copy,  its  selection  as  a  national  standard  of  leugth  seems 
so  singular  that  the  circumstances  which  brought  about  that  result 
should  scarcely  be  passed  over  in  silence.  Bird  hwl  a  very  accurate 
brass  scale  90  inches  loug,  which  he  usc<l  in  all  his  dividing  operations, 
whether  upon  circles  or  straight  lines,  and  which  Dr.  Maskelyne  said 
was  0.001  of  an  inch  shorter  on  three  feet  than  Graham's  Royal  Society 
•H,  p,  4ti3.  t26,  p.  4.  IL'O.  p.  ihJ.  ^  j!7,  p.  :(;  alao  iSaudiiO. 
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yanl  B.*  fii  tlie  year  17!>:J,  or  1793,  the  celebrate*!  Etlwanl  TrougUton 
mH4le  for  liiuiself  a  f>  foot  tieale,  which  <^oiiforaie(l  to  Binl'^.  ami  wbicli 
he  afterwards  used  in  laying  down  the  diviHions  of  the  various  iu.stni- 
uents  that  passed  through  his  hands.  This  was  the  original  of  all 
the  standanl  scales  he  ever  made,  and  at  the  beginning  of  the  present 
ceatury  he  believed  these  copies,  which  were  made  by  the  aid  of  micro- 
meter microscopes,  to  be  so  exact  that  no  variations  could  possibly  be 
detected  in  them  cither  from  the  original  or  from  each  other.  Among 
the  earliest  of  the  scales  so  made  by  Troughton  was  the  oue  used  by  Sir 
George  Shuckburgh  in  1796-'98  in  his  important  scieutific  operatious 
for  the  improvement  of  the  standards.  Subsequently,  the  length  of  the 
meter  was  determined  by  comparison  with  this  scale  and  with  the 
snpposed  facsimile  of  it  made  by  Tronghton  for  Professor  Pivtet.  of 
Geneva;  and  thus  it  happened  that  on  the  continent  of  Europe  all 
measures  were  converted  into  English  units  by  a  reference  to  Sir 
George  Shuckburgh's  scale.  The  Boyal  Commission  of  ISIU  believed 
Bird's  standard  of  1760  to  be  identical  with  Shuckburgb's  scale,  and 
they  legalized  it  rather  than  the  standard  of  1758,  in  order  to  avoid 
disturbing  the  value  of  the  English  yard  which  was  then  generally 
accepted  for  scientific  purposes. 

There  are  yet  four  other  scales  of  importance  in  the  history  of  English 
standards,  namely:  The  brass  5-foot  scale  made  for  Sir  George  Shuck- 
burgh by  Troughton  in  17% ;  two  iron  standard  yards,  marked  1 A  and 
2A,  made  for  the  English  Ordnance  Survey  department  by  Messrs. 
Troughton  and  Simms  in  1826-'37,  and  the  Boyal  Society's  standard 
yard,  coustrncted  by  Mr.  George  Dollond,  under  the  direction  of  Cap- 
tain Henry  Kater,  in  1S31. 

Bearing  in  mind  the  preceding  history,  the  genesis  of  the  present 
English  standard  yard  may  be  thus  summarized :  In  1742  Graham  trans- 
ferred to  a  bar  made  for  the  Royal  Society  a  length  which  he  intendetl 
should  be  that  of  the  Tower  yard,  but  which  was  really  intermediate 
between  the  Exchequer  standard  yard  of  Elizabeth  and  its  matrix. 
That  length  he  marked  with  the  letter  E,  and  although  destitute  of  legal 
aathority.  it  was  immediately  accepted  as  the  scientific  standard  and 
was  copied  by  the  famous  instrument-makers  of  the  time  with  all  the 
accuracy  then  attainable.  Thus  it  is  in  fact  the  prototype  to  which  ail 
the  accurate  scales  made  in  England  between  1743  and  1850  can  bo 
traced.  Bird's  standard  of  1758  was  compared  with  the  Exchequer 
standard  and  with  the  Royal  Society's  yard  E,  and  wivs  of  a  length  be- 
tween the  two.  Bird's  standard  of  17C0,  legalized  as  the  Imperial 
standard  in  June,  1824,  was  copied  from  his  standard  of  17.58.  After 
becoming  the  Imperial  standard.  Bird's  standard  of  17G0  was  compared 
with  Sir  George  Shuckburgh's  scale  by  Captain  Kater  in  1830,  and  by 
Mr.  Francis  Baily  in  li^4;  with  the  Ordnance  yards  lA  and  2A  in  1834 
by  Lieutenant  Murphy,  R.  E.,  Lieutenant  Johnson,  H.  N.,  and  Messrs. 
•  l.-i,  p.  326. 
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F.  Bally  aod  Doukln ;  and  with  Kater'3  Boyal  Society  yard  by  Captain 
Kater  iu  183t.  On  October  16,1834,  tbe  Imperial  standard  (Bird'ti 
ataiidard  of  1760)  was  destroyed  by  the  baroing  of  the  hoases  of  Partin- 
ineiit,  in  which  It  was  lodged,  and  very  soon  thereafter  the  Lords  of  the 
Treasury  took  mea«ur€8  to  recover  its  leugth.  Preiiinitiary  inquiries 
were  begun  od  May  11,  1838,  and  oo-Juue  IfO,  1843,  they  resulted  in  the 
appoiotineat  of  a  commit»sTon  to  superintend  the  coustruction  of  uew 
Parliamentary  standards  of  len(;th  and  weig:ht;  among  whose  members 
the  Astronomer  Royal  (now  Sir  George  B.  Airy),  Messrs.  F.  Baily, 
U.  Sheepshanks,  aud  Prof.  W.  H.  Miller  were  prominent.  The  labori- 
oas  invextigatiouH  and  oxperimeuts  carrietl  out  by  that  com  mission  can- 
not be  described  here,  bat  it  will  sufiSce  to  say  that  for  determining  tbe 
true  length  of  the  new  standard  Mr.  Sbeei>shanks  employed  a  pro- 
visional yard,  marked  upon  a  new  brass  bar  deslgnatetl  "  Brass  2," 
which  ho  compared  as  accurately  as  possible  with  Sir  George  Shuck- 
burgh's  scale,  the  two  Ordnance  yards,  and  Rater's  Royal  Society  yard. 
The  results  in  terms  of  the  lost  Imperial  standard  were  as  follows: 
Braua  bur  :j  =  IK).  000084  from  compariHoti  irith  ShuckbuTgh'a  Huale,    0.3fi  iiicb. 

J6. 000280  rroui  com|iaTiaoa  with  Sbuckbiirgb's  aoale,  10-46  iDcb. 

36.000:t0:l  from  compariitaa  with  the  OrdoiiDce  yard,  lA. 

34>. 000275  from  cnmparjsoa  with  tliu  Onluance  ;ard,  ^A. 

m.  000*W  from  Ca|itain  Kat«r'a Royal  Society  yard, 

Mcau  =  m.  UOO-i:M 
Respecting  this  mean  Mr.  Sheepshanks  wrote:     "This  should  be 
I»retty  near  the  truth ;  but  I  prefer  36.0002J,  if  in  such  a  matter  such  a 
ditference  be  worth  notice.     I  pro{iose,  therefore,  iu  constructing  the 
new  standard  to  assume  thut — 

"BriMs  bur  2-  36,000i5  inches  of  lost  Itnperial  atandftrd  at  62°  Fahr." 

And  upon  that  ba.si:«  the  standard  now  in  use  was  constructed." 

Turning  now  to  tbe  French  standards  of  length,  it  is  known  that  the 
ancient  toUe  de  mnfons  of  Paris  was  probably  the  toise  of  Obarle- 
uiague  (A.  D.  742  to  814),  or  at  least  of  some  Emperor  Obarles,  aud 
that  its  etaloa  was  situated  in  the  court-yanl  of  the  old  Ohatelet,  ou  the 
outside  of  one  of  the  pillars  of  tbe  bailding.  It  still  existed  in  1714, 
but  entirely  falsified  by  the  bending  of  the  upper  part  of  the  pillar. 
In  1668  the  ancient  toiae  of  tbe  masons  was  reformed  by  shortening  it 
five  lines;  but  whether  this  reformation  was  an  arbitrary  change,  or 
merely  a  change  to  remedy  tEie  effects  of  long  nse  and  restore  the  iStalou 
to  conformity  with  some  more  carefully  preserved  stand&rd,  is  not 
qniteclear.t  These  old  efnloNg  were  iron  bars  having  their  two  ends 
turnetl  up  at  right  angles  so  as  to  form  talonn,  and  the  standardizing  of 
end  measures  was  ell'ected  by  fitting  them  between  the  talons.  Being 
placed  on  tbe  outside  of  some  public  building,  they  were  exposed  to 
wear  from  coriHtaut  use,  to  rust,  and  even  to  intentional  injury  by  ma- 
Mr,,  p.  uw.  tl,  p.  f>36ttud2,  p.  390. 
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janl  E.*  Ill  tlic!  year  ITiW,  or  179^,  the  celebraUw!  Eilw&nl  Troufrhton 
made  for  himself  a  5  foot  scale,  whicb  eoiiformttd  to  Bird's,  and  wbicb 
he  afterwards  used  in  laying  down  the  divisions  of  the  various  iustni- 
uieots  that  passed  through  his  Laoda.  This  was  the  origitml  of  all 
the  standard  scales  he  ever  made,  and  at  the  beginning  of  the  present 
century  be  believed  these  copies,  which  were  made  by  the  aid  of  micro- 
meter microscopes,  to  be  so  exact  that  no  variations  could  possibly  be 
detected  in  them  either  from  the  original  or  from  each  other.  Among 
the  earliest  of  the  scales  so  made  by  Troughton  was  the  one  nsed  by  Sir 
George  Shuckburgh  in  IVSB-'gs  in  bis  important  scieutitic  operations 
for  the  improvement  of  the  standanls.  Subsequently,  the  length  of  the 
meter  was  determined  by  comparison  with  this  scale  and  with  the 
supposed  facsimile  of  it  made  by  Troughton  for  Trofessor  Pictet.  of 
Geneva;  and  thus  it  happened  that  ou  the  continent  of  Europe  all 
measures  were  converted  into  English  units  by  a  reference  to  Sir 
George  Sbuckburgh's  scale.  The  Royal  Commission  of  1819  believed 
Bird's  standard  of  1760  to  be  identical  with  Shuckburgh's  scale,  and 
they  legalized  it  rather  than  Ibe  standard  of  175S,  in  order  to  avoid 
disturbing  the  value  of  the  English  yard  which  was  then  generally 
accepted  for  scientific  purposes. 

There  are  yet  four  other  scales  of  importance  in  the  history  of  English 
standards,  namely:  The  brass  5-foot  scale  made  for  Sir  George  Shuck- 
burgh by  Troughton  in  1796;  two  iron  staudard  yards,  marked  lA  and 
2A,  made  for  the  English  Ordnance  Survey  department  by  Messrs. 
Troughton  and  Simms  in  1826-'27,  and  the  Eoyal  Society's  standard 
yard,  constructed  by  Mr.  George  Dollond,  under  the  direction  of  Cai>- 
tain  Henry  Kater,  in  1331. 

Bearing  in  miud  the  preceding  history,  the  genesis  of  the  present 
Englishstandard  yard  may  be  thus  summarized:  In  1742  Graham  trans- 
ferred to  a  bar  made  for  the  Itoyal  Society  a  length  which  he  intended 
should  be  that  of  the  Tower  yard,  but  whicb  was  really  intermediate 
between  the  Exchequer  standard  yard  of  Elizabeth  and  it^  matrix. 
That  length  he  marked  with  the  letter  E,  and  although  destitute  of  legal 
authority,  it  was  immediately  accepted  um  the  scientific  standard  and 
was  copied  by  the  famous  instrument-makers  of  the  time  with  all  the 
accuracy  tbeu  attainable.  Thus  it  is  in  fact  the  prototype  to  which  all 
the  accurate  scales  made  in  England  between  1742  and  18.'>0can  bo 
traced.  Bird's  standard  of  1758  was  compared  with  the  Exchequer 
standard  and  with  the  Royal  Society's  yanl  E,  and  was  of  a  length  be- 
tween the  two.  Bird's  standard  of  17C0,  legalized  as  the  Imperial 
standanl  in  Jane,  1824,  was  copied  from  his  standard  of  1758.  After 
becoming  the  Imperial  standard,  Bird's  standard  of  I7G0  was  compared 
with  Sir  George  Shuckburgh's  scale  by  Captain  Kater  in  1830,  and  by 
Mr.  Francis  Baily  in  1834;  with  the  Ordnance  yards  lA  and  liA  in  1834 
by  Lieutenant  Murphy,  R.  E.,  Lieutenant  Johnson,  R.  N.,  and  Messrs. 
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F.  Baily  and  DDukin ;  and  vith  Katei's  Royal  Society  yard  by  Captain 
Kater  in  1831.  On  October  16, 183*,  tbe  Imperial  standard  (Bird's 
standardoflT60)  was  destroyed  by  the  burning  of  ttie  houses  of  Parlia- 
ment, it]  which  it  was  lodged,  and  very  soon  thereafter  the  Lords  of  tbe 
Treoiiury  took  measures  to  recover  its  length.  Preliminary  inquiries 
were  begun  on  May  11,  183S,  aod  on-Juue  20, 1843,  tbey  resulted  in  the 
appoiutmeut  of  a  commission  to  superintend  the  construction  of  new 
Parliiimentary  standards  of  length  and  weight;  among  whose  members 
the  Astronomer  Koyal  (now  Sir  George  B.  Airy),  Messrs.  F.  Baily, 
It,  Sheepshanks,  and  Prof.  W.  H.  Miller  wore  prominent.  The  labori- 
ons  inva-'tigations  and  experiments  carried  out  by  that  commission  can- 
not be  described  here,  but  it  will  suffice  to  say  that  for  determining  tbe 
true  length  of  the  new  standard  Mr.  Sheepshanks  employed  a  pro- 
visional yard,  marked  npon  a  new  brass  bar  designated  "  Brass  'i,^ 
which  he  compared  as  accorately  as  possible  with  Sir  George  Shuck- 
burgb's  scale,  the  two  Ordnance  yanls,  and  Rater's  Royal  Society  yard. 
The  results  in  terms  of  the  lost  Impurial  standard  were  as  follows : 
Brai«liur2-:t(>.  O0OI>eM  froai  compariNou  witli  Shuckburgh's  acnle,    0-3(>  inch. 

J6. 000280  from  vompariaou  with  Shuckhurgb's  itckle,  10-46  inob. 

36.000:i0:)froiucompari8OD  nitb  the  Ordnanoe  yard,  lA. 

lll>.tKKh!75  from  cniupariann  with  the  Ordukuco  fatd,  'iK. 

■X.omsSi  from  Captain  Katet's Royal  Society  yard. 

Menu  =  3I>.  000-i-J4 

Ree{>ectiug  this  mean  Mr.  Sheepshanks  wrote :  "  This  shoald  be 
pretty  near  the  truth ;  but  I  prefer  36.00033,  if  in  such  a  matter  sucb  a 
dlH'ereuce  be  worth  notice.  I  projKtse,  therefore,  iu  constructing  tbe 
new  standard  to  assume  thut — 

"  BrMS  bar  2- 36.00025  inohea  of  lost  Imperial  aUndard  at  62°  Fahr." 
And  upon  that  basis  the  staudard  now  in  use  was  constructed." 

Turning  now  to  the  French  standards  of  length,  it  is  known  that  the 
ancient  toUe  de  ma^ns  of  Paris  was  probably  the  toise  of  Charle- 
magne (A.  D.  712  to  814),  or  at  least  of  some  Emperor  Charles,  and 
that  its  etalon  was  situateil  iu  tbe  court-yard  of  the  old  Chatelet,  on  the 
outside  of  one  of  tlie  pillars  of  the  building.  It  still  existed  in  1714, 
but  entirely  falsified  by  the  bending  of  the  npper  part  of  the  pillar. 
In  1668  the  ancient  toise  of  the  masons  was  reformed  by  shortening  it 
five  lines;  but  whether  this  reformation  was  an  arbitrary  change,  or 
merely  a  change  to  remedy  tbe  effects  of  long  use  and  restore  tbe  <italou 
to  conformity  with  some  more  carefully  preserved  stand&rd,  is  not 
quite  clear.t  These  old  efalonv  were  iron  bars  having  their  two  ends 
turued  up  at  right  angles  so  as  to  form  talona,anA  the  staudardizing  of 
end  measures  was  effected  by  fitting  them  between  tbe  talons.  Being 
placed  OR  tbe  outside  of  some  public  building,  they  were  exposed  to 
wear  from  constant  use,  to  rust,  and  even  to  intentional  injury  by  ma- 


*  4r>,  p.  titi4.  1 1,  II.  !hi6  auil  3,  p.  395. 
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licious  persons.  Under  snch  condittons  every  ^talon  would  sooner  or 
later  become  too  louf^  »iid  require  shortening. 

Kexiiectiitg  tbe  aucieot  toise  of  the  masons  there  are  two  contradict, 
ory  stories.  Oit  December  1,  1714,  La  Hire  showed  to  tbe  Frencli 
Avademy  what  be  characterized  as  "a  very  ancient  instrumeDt  of 
mathemati&A,  which  has  l>een  made  by  one  of  onr  most  accomplished 
workmen  with  very  great  care,  where  the  foot  is  market],  anil  which  bas 
serveti  to  re-establish  tbe  toise  of  the  Cbutelet,  as  I  have  been  informed 
by  our  old  matbematiciaus."*  Forty-four  years  later,  on  July  29, 1758, 
La  (Jondamine  stated  to  tbe  Academy  that  "We  know  only  by  traditioD 
that  to  adjust  the  length  of  tbe  new  standard,  the  width  of  the  arcade 
or  interior  gate  of  the  grand  pavilion,  which  8erve<l  as  an  entrance 
to  the  old  Louvre,  on  the  side  of  tbe  rue  Fromenteau,  was  naed.  This 
opening,  according  to  the  plan,  should  have  been  twelve  feet  wide.  Half 
of  it  was  taken  to  fix  the  length  of  tbe  new  toise,  which  thus  became 
five  lines  shorter  than  the  old  oue."t  Of  these  two  contradictory  state- 
ments that  of  La  Hire  seems  altogether  most  trustworthy,  and  the 
ordinary  rules  of  evidence  indicate  that  it  should  be  accepter!  to  the 
excluHiuD  of  the  other. 

In  IOCS  tbe  t^talon  of  tbe  new  toise,  since  known  as  the  toise-dtalon 
du  CItatelet,  was  fixe<l  against  the  wall  at  the  foot  of  the  staircase  of 
the  grand  Cbatelut  de  Paris,  by  whom  or  at  what  season  of  tbe  year 
is  not  known.  Strange  as  it  now  seems,  this  standard  (very  roughly 
ntiule,  exposed  in  a  public  place  for  use  or  abuse  by  everybody, 
liable  to  rust,  and  certain  to  be  fal8i0e<l  by  constant  wear)  was  actually 
used  for  adjusting  the  toise  of  Picard,  that  of  Cassini,  the  toise  of  Peru 
and  of  the  North,  that  of  La  Uaille,  that  of  Mairan — in  short,  a)l  the 
toises  emploj'cd  t)y  tbe  French  in  their  geodetic  operations  during  the 
seventeenth  and  eighteenth  centuries.  The  lack  of  any  other  recog- 
nized standard  made  the  use  of  this  one  imperative;  but  tbe  French 
academicians  were  well  aware  of  its  defects  and  took  precautions  to 
guard  against  them. 

The  first  toise  copied  from  tbe  t^talon  of  the  Chatelet  for  scientiflo 
purposes  was  that  used  by  Picard  in  his  measurement  of  a  degree  of 
tbe  meridian  between  Paris  and  Amieus.^  It  was  made  about  the 
year  16G8,  and  would  doubtless  have  become  the  scientific  standard  of 
France  ha<l  It  not  unfortunately  disappeared  before  the  degree  measure- 
ments of  tbe  eighteenth  century  were  begun.  The  second  toise  copied 
from  the  ^talon  of  the  Chat«let  for  scientific  purposes  was  that  used  by 
Messrs.  Gbdin,  Bonguer,  and  La  Coudamine  for  measuring  tbe  base  of 
their  arc  of  tbe  meridian  in  Peru.  This  toise,  since  knowu  as  the  toise 
du  Perou,  was  made  by  tbe  artist  Langlois  under  the  immediate  direc- 
tion of  GodiD  in  1735,  and  Is  still  preserved  at  the  Paris  Observatory.! 
It  is  a  rectangul  ar  bar  of  polished  wrought  iron,  baring  a  breadth  of 
1.58  English  inches  and  a  thickness  of  0.30  of  an  inch.  All  tbe  other 
"  -i.  p.  3115,       1 17,  i>.  484.       1  (),  Arr.  4,  r>.  15.       4  17  p.  487,  »ua  53,  p.  C.  2. 
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toises  used  by  the  Academy  id  the  eighteenth  century,  were  compared 
with  it,  and  ultimately  it  was  made  the  legal  standard  of  France  by 
an  order  of  Louis  XV,  dated  May  16, 1766.  As  the  toise  of  Peru  is  the 
oldest  authentic  copy  of  the  toiae  of  the  (3h&telet,  the  effect  of  this  order 
was  simply  to  perpetuate  the  earliest  known  state  of  that  aucient 
standard. 

The  metric  system  originated  from  a  motion  made  by  Talleyrand  in 
the  National  Assembly  of  France,  in  1790,  referring  the  question  of  the 
formation  of  an  improved  system  of  weights  and  measures,  based  upon 
a  natural  constant,  to  the  French  Academy  of  Sciences;  and  the  prelim- 
inary work  was  intrusted  to  five  of  the  most  eminent  members  of  that 
Academy, — namely,  Lagrange,  Laplace,  Borda,  Monge,  and  Condorcet. 
On  March  19, 1791,  these  gentlemen,  together  with  Lalande,  presented 
to  the  Academy  a  report  containing  the  complete  scheme  of  the  metric 
system.  In  pursuance  of  the  recommendations' in  that  report  the  law 
of  March  26, 1791,  was  enacted  for  the  construction  of  the  new  system, 
and  the  Academy  of  Sciences  was  charged  with  the  direction  of  the 
necessary  0|)eratioD3.  Those  reqaisite  for  the  construction  of  a  standard 
of  length  were: 

(1)  The  determination  of  the  difference  of  latitude  between  Dunkirk 
and  Barcelona. 

(2)  The  re-measurement  of  the  ancieut  bases  which  had  served  for 
the  measurement  of  a  degree  at  the  latitude  of  Paris,  and  for  making 
the  map  of  France. 

(3)  The  veriflcatioD  by  new  observations  of  the  seriesof  triangles  em- 
ployed for  measuring  the  meridan,  and  the  prolongation  of  them  as  far 
as  Barcelona. 

This  work  was  intrusted  to  M^chain  and  Delambre,  who  carried  it 
on  during  the  seven  years  from  1791  to  1798,  notwithstanding  many 
great  difficulties  and  dangers.  The  unit  of  length  adopted  in  their 
operations  was  the  toise  of  Peru,  and  from  the  arc  of  9°  W  45"  actually 
measured,  they  inferred  the  length  of  an  arc  of  the  meridian  extendiilg 
from  the  equator  to  the  pole  to  be  5,130,710  toises.  As  the  meter  wiis 
to  he  one  ten  millionth  of  that  distance,  its  length  was  made  0.5130740 
of  a  toise,  or,  in  the  language  of  the  committee,  443.296  lines  of  the  toise 
of  Peru  at  a  temperature  of  13°  Reaumur  (164°  C.  or  61^°  Fahr.).* 

Before  attempting  to  estimate  how  accurately  the  standards  we  have 
been  considering  weie  inter-compared  it  will  be  well  to  describe  briefly 
the  methods  by  which  the  comparisons  were  effected.  In  1742  Graham 
used  the  only  instruments  then  known  for  the  purpose, — namely,  very 
exact  beam  compasses  of  various  kinds,  one  having  parallel  Jaws  for 
taking  the  lengths  of  the  standard  rods,  another  with  rounded  ends  for 
taking  the  lengths  of  the  hollow  beds,  and  still  another  having  fine 
points  ill  the  usual  manner.  The  jaws,  or  points,  of  all  these  instrn- 
meiits  were  movable  by  micrometer  screws  having  heads  divided  to  show 
*  ■a,  pp.  4:t2,  4S),  and  m'2. 
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the  eight  huiitlredtb  part  of  au  inch  directly,  am)  the  tenth  of  that 
loantity  by  estiiuatiou;  but  Mr,  Graham  did  not  cousider  that  the 
nieaauremeata  could  be  depended  upon  to  a  greater  acearacy  than  oue 
sixteeu-buiidredth  of  an  inch.* 

Troughton  is  generally  regarded  as  the  author  of  the  applicatiou  of 
micrometer  microsoopea  to  the  comparison  of  standardH  uf  leufrtb,  but 
the  earliest  record  of  their  use  for  that  purpoae  is  by  Sir  George 
Shuckburgh  iu  his  work  for  the  improvement  of  the  standards  of 
weight  and  measure,  in  1796-'98.i  Siuce  then  tbeir  use  has  been  gen- 
eralj  first,  because  they  are  more  accurate  than  beam  compasses,  and 
second,  because  they  avoid  the  injury  to  standard  scales  which  neces- 
sarily results  from  placing  the  poiots  of  beam  compasses  upon  their 
graduations.  As  the  objective  of  the  microscope  forms  a  maguihed 
image  of  the  standard,  upon  which  the  micrometer  wires  are  set  by  the 
aid  of  the  eye-i>iece,  it  is  evident  that  in  order  to  reduce  the  effect  of 
im|>erfections  in  the  micrometer,  the  objective  should  have  the  largest 
practicable  maguifyiug  |>ower.  To  show  the  progress  in  that  direction 
the  optical  constants  of  the  microscopes,  by  means  of  which  some  of  the 
most  imimrtant  staudanls  have  been  compared,  are  given  in  the  accom- 
panying tabic: 


1797     SirGeorRn  Shiiukbiiri;b 

1817     Captain  Himry  Kater 

1834     Kranris  Baily 

irCM     I.ieiitunaiit  Murphy,  R.  E 

18i>0  I  li.  ShiteuMlisnkti  

IH64  '  CeuKral  A.  K.  Clarke,  R.  E 

18B0     Prof.  W.  A.  Ros''™,  1  '"eIi  objectiv 

,  Prof.  W.  A.  KogerH,  i  inch  ohjoctiv 

*      I  Prof.  W.  A.  RugerH,  }  inch  object! v< 

1833  !  InterDatiuual  Bureau 


Eq»l^  1 

pi«... 

lixAft. 

1.7 

1.50 

(a.  3) 

(a.0) 

1 

(«.  0) 

(«-  M) 

0.67 

{!•■!.  7) 

(■«.6) 

7.6 

0.83 

0.01000 
.0U4»S 
.00500 

.oa'ioo 

.OOJbS 
.002W7 
.00079 
.00(Kt5 


NOTS.— The  magnifying  ponrer  of  Sir  Gcorce  Sbnckbnrgh's  microscopB  seeiun  to  be 
refurroil  to  a  iliNtance  of  Vi  inobus  for  ilistinct  viBiuii.  Tbe  powers  incloned  in  paren- 
tbeses  are  eatiui»to<l  upon  ibe  iiasumption  tliat  tbe  respective  micrumcter  screwa  bad 
one  buudrod  threads  pur  inch. 

In  the  memoirs  of  tbe  French  Academy,  nothing  is  said  respecting  the 
method  adopted  by  the  Academicians  for  comparing  their  various  toises; 
but  iu  h)<4  astronomy,  Lalande  states  that  the  comparisons  were  effecled 
partly  by  beam  compasses,  and  partly  by  sui>erposing  the  toises  upon 
each  other  and  examining  their  ends,  both  by  touch  and  with  msgnify- 
ing-glasses;  they  being  all  end  standards.}  For  the  definitive  adjust- 
meut  of  the  length  of  their  meters,  which  were  also  end  standards,  the 
French  Metric  (Jommis.iion  ns<^d  a  lever  comparator  by  Lenoir. 
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In  1743  Graham  ased  beam  compasses,  which  be  cousidereil  trust- 
worthy to  0.00062  of  an  inch,  iu  compariDg  stautlards  of  leogtb;  bat  at 
that  time  tbe  French  Academicians  made  tbeir  comparisons  of  toises 
outy  to  one  twentieth  or  one  thirtieth  of  a  line,  say  0.00300  of  an  inch, 
and  it  was  not  until  1758  that  La  Condamtne  declared  tbey  sbould  be 
compared  to  0.01  of  a  line,  or  0.00089  of  an  English  inch  "  if  our  sennes 
aided  by  the  moat  perfect  instrnments  can  attain  to  that."  *  Half  a 
centary  later,  ten  times  that  accnracy  was  attained  by  the  lever  com- 
parator of  Lenoir,  which  was  regarded  as  trustworthy  to  0.000077  of  an 
inGb.t 

Tbe  beads  of  micrometer  microscopes  are  nsually  dirided  into  one 
hundred  eqnal  parts,  and  if  we  regard  one  of  these  parts  as  tbe  least 
reading  of  a  microscope,  tbeu  in  1797,  Sir  George  Shuckburgb's  micro- 
scopes read  to  one  ton  thousandth  of  an  inch ;  and  the  least  reading 
of  microscopes  made  since  that  date  bas  varied  from  one  twenty  thou- 
sandth to  one  thirty-five  thonsandtb  of  an  inch.  A  few  investigators, 
among  whom  may  be  mentioned  Prof.  W.  A.  Rogers,  of  Oolby  Uni- 
versity, have  made  the  least  reading  of  their  microscopes  aa  small  as 
one  ninety  thonaandth  of  an  inch,  but  it  is  doubtful  if  there  is  any  ad- 
vantage in  so  doing.  At  tbe  present  day  tiie  errors  committed  in  com- 
paring standards  arise,  not  f^om  lack  of  power  in  the  microscopes,  but 
from  the  difficulty  of  determining  sufficiently  exactly  the  temperatnre 
of  the  standard  bars,  and  tbe  effect  of  flexure  upon  the  position  nf  their 
graduations.  In  order  to  ascertain  the  length  of  a  three-foot  standard 
with  an'error  not  exceeding  0.000020  of  an  inch,  its  temperature  must 
be  known  to  0M°  Fahr.  if  it  is  of  brass,  or  to  0.09°  Fah.  if  tt  is  of  iron. 
To  get  thermometers  that  will  indicato  their  own  temperature  to  that 
degree  of  accuracy  is  by  uo  means  easy,  but  to  determine  tbe  tempera- 
ture of  a  bar  from  their  readings  is  far  more  difficult.  Again,  we  im- 
agine tbe  length  of  our  standards  to  follow  their  temperature  rigorously, 
but  what  proof  is  there  that  such  is  the  case  T  If  we  determine  the 
freezing  point  of  an  old  thermometer,  then  raise  it  to  tbe  temperature 
of  boiling  water,  and  immediately  thereafter  again  determine  its  freez- 
ing point,  we  invariably  find  tbat  tbe  fi^ezing  point  has  fallen  a  little; 
and  we  explain  this  by  saying  that  the  glass  has  taken  a  set,  f^om  which  it 
requires  time  to  recover.  Is  it  not  probable  that  an  efifect  similar  in 
kind,  although  less  in  degree,  occurs  in  all  solids  when  their  tempera- 
tare  is  varying  t  When  we  look  at  the  highly  polished  terminals  of 
an  end  standard  we  are  apt  to  regard  them  as  mathematical  surfaces, 
separated  by  an  interval  which  is  perfectly  definite,  and  which  could 
be  measured  with  infinite  precision  if  we  only  hud  the  necessary  iustrn- 
mental  appliances;  but  is  tbat  a  correct  viewT  The  atomic  theory 
answers  emphatically,  No.  According  to  it,  all  matter  consists  of 
atoms,  or  molecules,  of  a  perfectly  definite  size,  and  with  definite  inter- 
*  17,  p.  483.  t  Bom  da  SjBtime  M^triqne.    T.  3,  pp.  447-469. 
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vals  between  them;  bnt  even  if  tbat  is  denied,  tUe  evidence  in  now 
overwhelming  tliat  matter  is  not  bomogeneous,  but  possesses  a  grain 
of  some  kind,  regularly  repeated  ai  intervals  wbich  can  not  be  greater 
tban  one  twomillioutb  nor  leas  tban  one  four-handred  millionth  of  an 
inch.  Accordingly,  we  must  picture  oar  standard  bar  as  a  conglomer- 
ation of  grains  of  some  kiud  or  other,  having  magnitudes  of  the  order 
specified,  and  all  in  ceaseless  motion,  the  amplitude  of  wbich  depends 
upon  the  temperature  of  the  bar.  To  onr  mental  vision  the  polished 
terminals  are  therefore  like  the  surface  of  a  pot  of  boiling  water,  and 
we  recognize  that  there  mast  be  a  limit  to  the  accuracy  with  which  the 
interval  between  them  can  be  measured.  As  a  basis  for  estimating 
bow  near  this  limit  we  have  approached  It  will  suffice  to  say  that  for 
fifty  years  past  it  has  been  customary  to  state  comparisons  of  standards 
of  length  to  one  one-millionth  of  an  inch.  Nevertheless,  most  authori- 
ties agree  that  although  one  one-hundred  thousandth  of  an  inch  can 
be  dietingnished  in  the  comparators,  one  twenty-five  thoosandth  of  an 
inch  is  abont  the  limit  of  accuracy  attainable  in  comparing  standards. 
Possibly  such  a  limit  may  be  reached  under  the  most  favorable  circum- 
stances, but  in  the  case  of  the  yard  and  the  meter,  which  are  standard 
at  difTerent  temperatures,  the  following  values  of  the  meter  by  observers 
of  the  highest  repute  render  it  doubtful  if  anything  like  that  accuracy 
has  yet  been  attained.* 

1818.  Captain  Heury  Kater 39.37079 

1866.  General  A.  B.  Clarke 39.3701^ 

1883.  Prcl'.  William  A.  Hogera 39.37027 

l8Bo.  General  C.  B.  Corastock 39,36985 

The  earliest  stnudard  of  Euglish  weight  of  which  we  have  any  very 
definite  knowledge  is  the  mint  pound  of  the  Tower  of  Loudou.  It 
weighed  5,400  troy  grains,  and  the  coinage  was  regulated  by  it  up  to 
the  year  1527,  when  it  was  abolished  iu  favor  of  the  troy  pound  of 
Q,7G0  grains.  Gontemporaneonsly  with  the  tower  pound  there  was  also 
the  merchant's  pound,  whose  esact  weight  is  now  involved  iu  so  much 
doubt  that  it  is  impossible  to  decide  whether  it  consisted  of  6,750  or  of 
7,200  grains.  The  tower  pound  and  the  troy  pound  were  used  for 
weighing  only  gold,  silver,  and  drugs,  while  all  other  commodities  were 
weighed  by  the  merchant's  pound  uotil  the  thirteenth  or  fonrteenlh 
century,  and  after  that  by  the  avoirdupois  pound.  It  is  not  certainly 
known  when  the  troy  and  avoirdupois  pounds  were  introduced  into 
England,  and  there  is  no  evidence  of  any  relation  between  them  when 
they  first  became  standards.  The  present  avoirdupois  pound  can  be 
clearly  proved  to  be  of  similar  weight  to  the  standard  avoirdupois  pound 
of  Edward  III  (A.  D.  1327-1377),  and  there  is  good  reason  for  believing 
that  no  substantial  change  has  occurred  either  in  its  weight  or  iu  that 
of  the  troy  pound  since  tbeir  respective  establishment  as  standards  in 
England. 

■  See  Nute  C,  at  tbe  end  of  the  Addreea. 
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The  oldest  staudard  weights  now  oxistiug  ia  ttic  Euglisli  ai-cbtresdate 
from  tbe  reign  of  Qtiecii  Elizabeth,  and  cousitit  of  a  set  of  beli-sliaped 
avoirduiwis  weights  of  56,  28,  and  14  pounds,  made  in  1583,  and  7, 4,  2, 
and  1  pounds,  made  in  1588;  a  set  of  flat  circular  avoirdupois  weights 
of  8,  4,  2,  and  1  ponnds,  and  8,  4.  2,  1,  j,  \,  ^,  and  -,^  ounces,  made  in 
1588;  and  a  set  of  cup-shaped  troy  weiglits,  flttiug  one  within  the 
other,  of  250,  128,  61,  3'i,  IG,  8,  4,  3, 1,  j,  1,  |  (hollow),  and  ^  rsolid) 
ounces,  also  made  In  158S.*  All  these  standards  were  constructed  by 
order  of  Queen  Elizabeth,  under  tbe  direction  of  a  jury  composed  of 
eighteen  merchants  am!  eleven  goldsmiths  of  London ;  the  avoirdupois 
weights  being  adjusted  Recording  to  an  ancient  standard  of  56  pound-i, 
remaining  in  the  Exchequer  from  tbe  time  of  Edward  III;  and  the 
troy  weights  being  at^nsted  according  to  the  ancient  standard  in  Gold- 
smiths' Hall.f 

In  view  of  the  fact  that  the  weight  mentioned  in  all  the  old  acts  of 
Parliament  from  the  time  of  Edward  1  (A.  D.  1274-1307)  is  universally 
admitted  ta  be  troy  weight,  the  Parliamentary  Committee  of  1758, 
appointed  to  inquire  into  the  original  standanis  of  weights  and  meas- 
ures in  England,  recommended  that  the  troy  pound  should  be  made  the 
unit  or  standard  by  which  the  avoirdupois  and  other  weights  should  be 
regulated;  audbytbeirordertbree  several  troy  pounds  of  soft  gun  metal 
were  very  carefully  adjusted  under  the  direction  of  Mr.  Joseph  Harris, 
wlio  was  then  assay  master  of  the  mint.  To  ascertain  the  proper  mass 
for  these  pounds  the  committee  caused  Messrs.  Harris  and  Gregory,  of 
the  mint,  to  perform  tbe  following  operations  in  their  presence :( 

First  In  the  before-mentioned  set  of  troy  weights,  made  in  1588, 
which  were  then  tbe  Exchequer  standard,  each  weight,  from  that  of  4 
ounces  up  to  that  of  256  ounces,  was  compared  snccessively  with  the 
sum  of  all  the  smaller  weights ;  and  by  a  process  for  which  no  valid 
reason  can  be  assigned  §  it  was  concluded  from  these  weighings  that  tbe 
troy  pound  composed  of  the  8  and  4  ounce  weights  was  IJ  grains  too 
light. 

Second.  The  aforesaid  8  and  4  ounce  weights  of  the  Exchequer  were 
compared  with  five  other  authoritative  troy  pounds,  four  of  which  be- 
longed to  the  mint  and  one  to  Mr.  Freeman,  who,  like  his  father  before 
him,  was  scale-maker  to  the  mint,  and  from  tbe  mean  of  these  weigh- 
ings it  appeared  that  the  sum  of  the  Exchequer  S  and  4  ounce  weights 
was  one  grain  too  light. 

The  committee  adopted  the  mean  between  tbe  latter  result  and  that 
which  they  had  dedoced  ^m  the  Exchequer  weights  alone,§  and  ac- 
cordingly Mr.  Harris  made  each  of  bis  three  troy  ponnds  I^  grains 
heavier  than  the  sum  of  the  Exchequer  8  and  4  ounce  weights;  bot 
sixty-six  years  were  destined  to  elapse  before  Parliament  took  action 
respecting  them. 

•13,  p.  430.  t  13,  p.  437. 

1 13,  pp.  IS.*}  and  443-448.  }  Se«  Note  B,  at  the  end  of  tbe  Addnai.      , 
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The  comtuissioners  appotuted  ia  1S18  to  cntiiblisli  a  more  uiiifurm  sys- 
tem of  weights  aaH  measures  repeated  the  recommeQilatioua  of  tbe 
committee  of  1758,'  aod  as  the  avoirdupois  pound  which  had  loug  been 
QSed,  although  uot  legalized  by  aoy  act  of  tbe  legislature,  was  very 
nearly  7,000  troy  graius,  tbey  recommeuded  that  7,000  snoh  troy  grains 
be  declared  to  couatitate  a  pound  avoirdupois.^  These  recommeoda- 
tiona  were  embodied  iu  che  act  of  Parliament  of  June  17, 1824,  and  thus 
one  of  the  troy  poanda  made  in  1758  became  the  Imperttl  standard. 
That  stitodard,  like  Bird's  standard  yard,  was  deposit^  iu  the  Hooses 
of  Parliamout  and  was  burned  up  with  them  in  October,  1834, 

The  preseut  Gnglish  standanl  pound  was  made  iu  lS44-'46  by  Prof. 
W.  H.  Miller,  who  was  one  of  the  members  of  tbe  commission  ap- 
pointed in  1843  to  snperiDteud  the  constructiou  of  tbe  new  Parliament- 
ary standards  of  length  and  weight  destined  to  replace  those  destroyed 
in  1834.  A  number  of  weights  had  been  very  accurately  compared  with 
tbe  lost  standard ;  namely.  In  18:>4  or  18!J5,  by  Captain  Kater,  five  troy 
pounds  of  gUD  metal,  destined  respectively  for  the  use  of  the  Ex- 
chequer, the  Royal  Mint,  and  the  cities  of  London,  Edinburgh,  and  Dab- 
linj  and  in  18^,  by  Captain  v.  Nebos,  two  troy  pounds  of  brass  and  one 
of  platinnm,  all  in  thecustody  of  Professor  SSchumacher,  and  a  platinum 
troy  ponod  belonging  to  the  Kuyal  Society.  Tbe  first  step  for  recover- 
ing tbe  mass  of  tbe  lost  standard  was  manifestly  to  compare  these 
weights  among  themselves,  and  upon  so  doing  it  was  found  tbat  for  the 
brass  and  gun-metal  weights  tbe  discrepancies  between  tbe  weighings 
made  in  1824  and  1844  amounted  to  0.0226  of  a  grain,}  while  for  the 
two  platinum  weights  the  discrepancies  between  the  weighings  made  in 
1S3!»  and  1345  was  only  0.00010  of  a  graiu.^  With  a  single  exception, 
all  tbe  new  brass  or  guo-metal  weights  had  become  heavier  since  their 
first  comparison  with  the  lost  standard,  tbe  change  being  probably  due 
to  oxidation  of  their  surfaces,  and  on  that  account  the  new  standard 
was  made  to  depend  solely  upon  tbe  two  platinum  weights.  For  con- 
venience of  reference  these  weights  were  designated,  respectively,  Sp 
(Schumacher's  platinum)  and  R9  (Royal  Society).  A  provisional 
platinum  troy  pound,  T,  interuie<)iate  in  mass  between  Spand  HS,  was 
next  prepared,  and  from  two  buodred  and  eighty-six  comparisons  made 
in  January,  February,  July,  and  August,  1845,  it  was  found  that  in  a 
vacuo  mil 

T  =  Sp+ 0.00105  grain, 

while  from  122  comparisons  made  in  January,  July,  and  Angast,  1845, 

T  =  R8  — 0.004211  (jmiD, 

By  combining  these  values  with  the  results  of  tbe  weighings  made  in 
1824-'20,  namely, 

Sp  =\J~  O.fiiaSfi  grnin, 
RS  =  U—  0.5a44l  graLD, 

where  IT  designates  the  lost  standard — tbe  comparison  with  Spgave 
Tr^U  — 0.528BlBrHin, 
'8« 96, 87, and  88.      t!W,pp.4-5.      MO^  p.  772.      1 40,  p. 941.      HO,  pp. SIS-mT" 
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while  thot^e  wilb  BS  gave 

T=U  —  0.52B70  grain. 

To  the  first  of  tbese  expressions  double  weight  was  assigned,  because 
the  comparisons  of  T  and  U  with  Sp  were  abont  twice  ns  unuieroiis  as 
those  with  RS.    The  resulting  mean  was  therefore 

T  =  U  -  0.52857  graioB  =  5759.47143  grains, 
and  from  that  value  of  T  the  new  standard  avoirdupois  [wund  of  7,000 
grains  was  constructed. 

From  sometime  in  tbe  fifteenth  century  until  the  adoption  of  the 
metric  system  in  August,  1793,  the  system  of  weights  employed  in 
France  was  the  poidg  de  marc,  having  for  its  ultimate  standard  the  pile 
de  Charlemagne,  whieh  was  then  kept  in  the  mint,  and  is  now  deposited 
in  tbe  Conservatoire  des  Arts  et  Metiers.    Tbe  table  of  this  weight  was 

72  grains  =  1  gros  =     7S 

8  gros     =  1  once  =   r.76 

8  oncea   =  1  marc  =  4603 

8  marcs  =  1  Hvre  =  9216 

The  origin  of  the  pile  de  Charlemagne  is  not  certainly  known,  bat  it  is 

thought  to  have  been  made  by  direction  of  King  John  (A.  D.  1350-1364). 

It  consists  of  a  set  of  brass  cup-weigbts,  fitting  one  within  tbe  other, 

and  the  whole  weighing  fifty  marcs.     Tbe  nominal  and  actual  weights 

of  the  several  pieces  are  as  follows :  * 

Harca.    Oralu. 

Boll*  <le  20  marcs 20  +  1.4 

PidcoUe  14  maroa 14  +  4.5 

de    8  marcs , tJ  —  0.4 

He    4  marcs .' 4  —  2.X 

de   2  marcs 2  —  1.0 

do  1  marc 1  —  0.7 

Marcdevis^ 1  —  1.7 

50  J,  0,0 
Ell  determining  the  relation  of  the  poidsde  marc  to  the  metric  weights, 
the  committee  for  the  construction  of  tbe  kilogram  regarded  the  entire 
pile  de  Charlemagne  as  a  standard  of  fifty  marcs,  and  considered  the 
individual  pieces  as  subject  to  tbe  corrections  stated.  On  that  basis 
they  found 

1  kilogram  =  l&8-.n.l5  Krencli  graiDst 
and,  as  a  kilogram  is  e<iual  to  15432.31871  English  troy  graine,|  we 
have 

1  livre,  poids  do  marc  ^  7554.22  troy  grains. 

=  489.506  Krams. 

The  metric  standard  of  weight,  called  a  kilogram,  was  constructed 

under  the  direction  of  the  French  Academy  of  Sciences  simultaneously 

with  the  meter,  the  wort  being  done  principally  by  Lefevre-Gineau 

and  Borda.     It  was  intended  that  tbe  kilogram  should  have  tbe  same 

■20,  ini,  ?70-71.        t  B;ise  du  Sv-.ttmo  M.'lri.i.ic,  T.  3,  p.  ttW.        (44,R!.*»3. 
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mass  as  a  cubic  decimeter  of  pure  water  at  maxtmum  deusitjr,  and  the 
esperiineutal  determiuatiun  of  that  mass  was  madu  by  liudiug  the  differ- 
ence of  weight  in  air  and  in  water  of  a  hollow  br»S8  cjliuder 
whose  exterior  dimensious  at  a  temperature  of  17.6°  0.  were,  height 
=  2.437672  decimeters,  diameter  =  2.128368  decimeters,  volume 
=^  11.2900061  cubic  decimeters.  The  difference  of  weight  iu  questiou 
was  first  measured  iu  terms  of  certain  brass  weights,  by  the  aid  of 
which  the  platinum  kilogram  of  the  archives  was  subsequeutly  cou- 
strueted,  special  care  beiug  takeu  to  apply  the  corrections  uecessary 
to  reduce  all  the  weighiugs  to  what  they  would  hare  been  if  made  iu  a 
vacuum.* 

The  best  results  hitherto  obtaiueil  for  theweightof  a  cubic  decimeter 
of  water,  expressed  iu  terms  of  the  kilogram  of  the  archives,  are  as 
follows :  t 


Date. 

Countiy. 

Obaetver. 

Weight  of   » 
citbie<lecim». 
ter  of  w&t«r 
«t  4"=  C. 

Gmwu. 

1797..  ) 

1000  4S0 

1«J5 

Burzelina,  gvauberg,  aud  Akermanii... 

1000  296 

Meau 

IDO0.0B4 

These  resalts  show  the  extreme  difScnlty  of  determining  the  exaci 
maaa  of  a  given  volume  of  water.  The  discordance  between  the  differ- 
ent observers  amounts  to  more  than  one  part  in  a  thousand,  while  good 
weighiugs  are  exact  to  one  part  iu  eight  or  ten  millions.  Without 
doubt  two  weights  can  be  compared  at  least  a  thousand  times  more 
accurately  than  either  of  them  can  be  reproduced  by  weighing  a  speci- 
fied volume  of  water,  and  for  that  reason  the  kilogram,  like  the  En- 
glish pouud,  can  now  be  regarded  only  as  an  arbitrary  standard  ol 
which  copies  must  be  taken  by  direct  comparison.  As  already  stated, 
the  kilogram  is  equivalent  to  15432.34874  £uglish  troy  grains,  or  about 
2  pounds  3  ounces  avoirdupois. 

In  consequence  of  the  circamstance  that  the  maas  of  a  body  is  nol 
affected  either  by  temperature  or  flexure,  weighing  is  au  easier  process 
than  measuring;  but  iu  order  to  obtain  precise  results  many  precau- 
tioos  are  necessary.  Imagine  a  balance  with  a  block  of  woo<l  tied  to 
its  right-hand  pan  and  accurately  counterpoised  by  lead  weights  in  its 
left-hand  pan.  If  with  things  so  arranged  the  balance  were  immersed 
in  water  the  eqailibrium  would  be  instantly  destroyed,  and  to  restore 

"  Base  ilii  Sj-HlE-me  Mi^triqiie,  T.  3,  v|).  ii74-'.'i. 

IThUtabloltaa  beeu  ilediicud  fruin  lli«  data  giveu  bj-  Frufesoor Miller  iu44,  p.  TtiO, 
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it  all  tbe  weights  would  have  to  be  removed  from  the  left-huDd  pan, 
aad  some  of  them  would  have  to  be  placed  in  the  right-hand  pan  to 
overcome  the  buoyaDoy  of  the  wood.  The  atmosphere  behaves  pre- 
cisely as  the  water  does,  and  although  its  effect  is  miauto  enough  to  be 
neglected  in  ordinary  business  affairs,  it  must  be  taken  into  account 
when  scientific  accnraoy  is  desired.  To  that  end  the  weighing  must 
either  be  made  in  a  vacuum,  or  the  difference  of  the  buoyant  effect  of 
the  air  upon  the  substances  in  the  two  pans  must  be  computed  and 
allowed  for.  As  very  few  vacuum  balances  exist,  the  latter  method  is 
usually  employed.  The  data  necessary  for  the  computation  are  the 
latitude  of  tbe  place  where  tbe  weighing  is  made  and  its  altitude  above 
the  sea-level;  the  weights,  specific  gravities,  aud  co-efficients  of  expan- 
sion of  each  of  the  substances  in  the  two  pans;  the  temperature  of  the 
air,  its  barometric  pressure,  and  the  pressure,  both  of  the  aqueous  va- 
por, and  of  the  carbonic  anhydride  contained  in  it. 

Judging  ftY>m  the  adjustment  of  the  pile  de  Cliarlemague,  and  the 
Bxcheqner  troy  weights  of  Queen  Elizabeth,  the  accuracy  attained 
in  weighing  gold  and  silver  at  tbe  mints  during  the  fourteenth, 
fifteenth,  and  sixteenth  centuries  must  have  beei  about  one  part  in 
teu  thousand.  The  balance  which  Mr.  Harris  of  the  London  mint  used 
in  1743  indicated  one-eighth  of  a  grain  on  a  troy  pound,  or  about  one 
part  in  60,000;  while  that  which  he  and  Mr.  Bird  used  in  their  observa- 
tions npon  the  Exchequer  weights,  for  the  Parliamentary  Committee 
of  1759,  was  sufficiently  exact  "to  discern  any  error  in  the  pound  weight 
to  the  230,400th  part  of  the  weight.""  lu  1798  Sir  George  Sbuckburgh 
had  a  balance  sensitive  enough  to  indicate  0.01  of  a  grain  when  loaded 
with  16,000  grains,  or  about  one  part  in  1,000,000.  The  balance  used 
by  Fortio  in  1799,  in  at^usting  the  kilogram  of  the  archives,  was  not 
Quite  so  delicate,  it^i  sensitiveness  being  only  the  oue-millionth  part  of 
Its  load;  but  in  1844,  for  the  adjustment  of  the  present  English  stand- 
ard pound.  Professor  Miller  employed  a  balance  whose  index  moved 
about  0.01  of  an  inch  for  a  change  of  0.002  of  a  grain  in  a  load  of  7,000 
gratns.f  He  read  the  index  with  a  microscope,  and  found  the  probable 
error  of  a  single  comparison  of  two  avoirdupois  pounds  to  beone  twelve- 
millionth  of  either,  or  about  0.00058  of  a  grain.  At  tbe  present  time  it 
is  claimed  that  two  avoirdupois  pounds  cs  u  be  compared  with  an  error 
not  exceeding  0.0002  of  a  grain;  and  two  kilograms  with  an  error  not 
exceeding  0.02  of  a  milligram, 

Tbe  mean  solar  day  is  tbe  natural  unit  of  time  for  the  human  rave, 
and  it  is  universally  adopted  among  all  civilized  nations.  Our  ulti- 
mate standard  of  time  is  therefore  the  rotation  of  the  earth  upon  its 
axis,  and  from  that  rotatiou  we  determine  the  errors  of  our  clocks  and 
watches  by  astronomical  observations.  For  many  pnr[>oses  it  suffices 
to  make  these  observations  upon  the  sun,  but  when  the  utmost  precis- 
ion is  desired  it  is  better  to  make  them  on  the  stars.  Until  the  close 
•la,  p.  456.  7*4,  pp.~7aj and  943.' 
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of  the  Beventeeoth  century  quadrants  were  employed  for  tfaat  purpose, 
and  so  late  as  1680  Flamsteed,  the  first  English  astronomer  ro>al,thougbt 
himself  fortunate  when  he  succeeded  in  construting  one  which  enabled 
him  to  be  sure  of  bis  observed  times  within  three  aecobds.*  Aboat 
16iJ0  Roemer  int'eute<l  the  transit  instrument,  which  soon  superseded 
the  quadrant,  and  still  remains  the  best  appliance  for  determining  time. 
Most  of  bis  observations  were  destroyed  by  a  &re  in  1728,  but  the 
few  which  have  come  down  to  as  show  that  as  early  as  1706  he  deter- 
mined time  with  an  accuracy  which  has  not  yet  been  very  greatly  snr- 
poBsed.  Probably  the  corrections  found  in  the  least  square  atyustment 
of  extensive  systems  of  longitude  determinations  afford  the  beat  crite- 
rion for  estimating  the  accuracy  of  flrst-olass  modern  time  observations, 
and  from  them  it  appears  that  the  error  of  such  observations  may  rise 
aa  high  as  ±  0.05  of  a  second. 

During  the  intervals  between  successive  observations  of  the  heav- 
enly bodies  we  necessarily  depend  upon  clocks  and  chronometers  for 
our  knowledge  of  the  time,  and  very  erroneous  ideas  are  frequently 
entertained  respecting  the  accuracy  of  their  running.  The  subject  is 
one  upon  which  it  is  difQcult  to  obtain  exact  iuformatiou,  but  there  are 
few  time-pieces  which  will  run  for  a  week  without  varying  more  thaa 
tbree-quai'ters  of  a  second  from  their  predicted  error.  As  the  number 
of  seconds  in  a  week  is  604,800,  this  amounts  to  saying  that  tbe  best 
time-pieces  can  be  trusted  to  measure  a  week  within  one  partin  756,000. 
Nevertheless,  clocks  and  chronometers  are  but  adjuncts  to  our  chief 
time-piece,  which  is  the  earth  itself,  and  upon  the  constancy  of  its  ro- 
tation depends  the  preservation  of  our  present  uuit  of  time.  Early  in 
this  century  Laplace  and  Poisson  were  believed  to  have  proved  that 
the  length  of  the  sidereal  day  had  not  changed  by  so  much  as  the  one 
hundredth  part  of  a  second  during  tbe  last  twenty-live  handred  years, 
but  later  investigations  show  that  they  were  mistaken,  and  so  far  as 
we  can  now  see,  the  friction  produced  by  the  tides  in  tbe  ocean  must  be 
steadily  reducing  the  velocity  with  which  tbe  earth  rotates  about  its 
axis.  The  change  is  too  slow  to  become  sensible  within  the  life-time  of 
a  human  being,  but  its  ultimate  consequences  will  be  momentous. 

Ages  ago  it  was  remarked  that  all  things  run  in  cycles,  and  there  Is 
enough  truth  in  the  saying  to  make  it  as  applicable  now  as  on  the  day 
it  was  uttered.  The  Babylonian  or  Chaldean  system  of  weights  and 
measures  seems  to  bo  tbe  original  from  which  the  Egyptian  systeni  was 
derived,  and  is  probably  tbe  most  aucieut  of  which  we  have  any  knowl- 
edge. Its  unit  of  length  was  the  cubit,  of  which  there  were  two  varie- 
ties, the  natural  and  the  royal.  The  foot  was  two-thirds  of  tbe  natural 
cubit  Respecting  tbe  earliest  Chaldean  and  Egyptian  system  of 
weights  no  very  satisfactory  information  exists,  but  the  best  anthori* 
ties  agree  that  the  weight  of  water  contained  iu  tbe  measure  of  a  cubic 

'Account  of  thn  Rev.  JoIid  FlaiuHteed.  B7  Francis  Bailj.  pp.  45-'6,  (Loadoo, 
1835.  4to.  pp.  lsjtiv  +  672.) 
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foot  constitated  tbe  talent,  or  Inrger  ooit  of  weight,  and  tliat  the  six- 
tieth or  fiftieth  parts  of  the  talent  eooetituteiJ,  respectively,  the  Chal- 
dean and  Egyptian  taIucs  of  the  mina,  or  lesser  unit  of  commercial 
weight.  Doubtless  these  weights  varied  considerably  at  dift^rent  times 
and  places,  just  as  the  moderu  {touud  lias  varied,  but  the  relations  stated 
are  believed  to  have  been  the  original  ones.  Tbe  aucient  Chaldeans 
used  not  ouly  the  decimal  system  of  notation,  which  is  evidently  the 
primitive  one,  but  also  a  duodecimal  system,  as  shown  by  the  division 
of  tbe  ^ear  into  twelve  months,  the  equiuoctial  day  and  night  each  into 
twelve  hours,  the  zodiac  into  twelve  signs,  ete.,  and  a  eexagesimal  sys- 
tem by  which  the  hour  was  divided  into  sixty  minutes,  the  sigus  of  the 
zodiac  into  thirty  p»rts  or  degrees,  and  the  circle  into  three  hundred 
and  sixty  degrees,  with  further  sexagesimal  subdivisions.  The  duo- 
decimal and  sexagesimal  systems  seem  to  have  origiuiited  with  tbe 
Chaldean  astronomers,  who,  for  some  reason  which  is  not  now  evident, 
preferred  them  to  the  decimal  system,  and  by  the  weight  of  their  scien- 
tific authority  impressed  them  apon  their  system  of  weights  and 
measures.  Now  observe  how  closely  the  scientific  thought  of  today 
repeats  the  scientific  thought  of  four  thousand  years  ago.  These  ohl 
Chaldeans  took  from  the  human  body  what  they  regai-ded  as  a  suitable 
nnit  of  length,  and  for  their  unit  of  mass  they  adopted  a  cube  of  water 
benriug  simple  relations  to  tbeir  nait  of  length.  Foar  thousand  years 
later,  when  these  simple  relations  had  been  forgotten  and  impaired, 
some  of  the  most  eminent  scientists  of  the  last  century  again  nndertoolc 
the  task  of  constructing  a  system  of  weights  aud  measures.  With 
them  the  duodecimal  and  sexagesimal  systems  were  out  of  favor,  while 
the  decimal  system  was  highly  fashionable,  aud  for  that  reason  they 
subdivided  their  units  decimally  instead  of  duodccimally,  sexagesi- 
mally,  or  by  powers  of  two ;  but  they  reverted  to  the  old  Chaldean 
device  for  obtaining  simple  relations  between  thoir  units  of  length  and 
mass,  and  to  that  fact  alone  the  French  metric  system  owes  its  survival. 
Every  one  now  knows  that  the  meter  is  not  the  ten-millionth  part  of  a 
quadrant  of  the  earth's  meridian,  and  in  mathematical  physics,  where 
the  numbers  are  all  so  complicated  that  they  can  only  be  dealt  with  by 
the  aid  of  logarithms,  and  the  constant  re,  an  utterly  irrational  quantity, 
crops  up  in  almost  every  integral,  mere  decimal  subdivision  of  the  units 
counts  for  very  little.  But  iu  some  departmenta  of  science,  as,  for 
example,  chemistry,  a  simple  relation  between  the  unit  of  length  (which 
determines  volume),  the  unit  of  mass,  and  the  unit  of  specific  gravity  is 
of  prime  importance,  and  wherever  that  is  the  case  the  metric  system  will 
be  used.  To  engineers  such  relations  are  of  small  moment,  and  conse- 
quently among  English-speaking  engineers  the  metric  system  is  making 
no  progress,  while,  on  the  other  hand,  the  chemists  hare  eagerly  adopted 
it.  As  the  English  yard  and  pound  are  the  direct  descendants  of  the 
Chaldean- Babylonian  natiira)  cnliit  mid  mina,  it  is  not  surprising  that 
the  yard  should  be  only  0.4S  u(  mt  iiicli  shorter  than  the  double  cubit, 
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and  the  avoirdupois  pound  ouly  695  grains  lighter  than  the  Babyloniao 
commercial  mina ;  hut,  consideiing  the  origio  of  the  metric  syatem,  it 
is  rather  curioas  that  the  meter  is  ouly  1.97  inches  shorter  than  the 
Ohaldeao  doable  royal  cubit,  and  the  kilogram  ouly  102  grains  heavier 
than  the  Babylonian  royal  mina.  Thus,  without  much  exaggeration, 
we  may  regard  the  present  English  and  French  fandamental  units  of 
length  and  mass  as  representing,  respectively,  the  commercial  and  royal 
nnits  of  length  and  mass  of  the  Chaldeans  of  four  thousand  years  ago. 

Science  tells  us  that  the  energy  of  the  solar  system  is  being  slowly 
dissipated  in  the  form  of  radiant  beat;  that  ultimately  the  sun  will  grow 
dim;  life  will  die  out  on  the  planets;  one  by  one  they  will  tumble  into 
the  expiring  snn ;  and  at  last  darkness  and  the  bitter  cold  of  the  abso- 
lute zero  will  reign  over  all.  lu  that  far-distant  future  imagine  some 
wandering  human  spirit  to  have  penetrated  to  a  part  of  space  immeas- 
urably beyond  the  range  of  our  most  powerful  telescopes,  and  there, 
ai>on  an  orb  where  the  mechanical  arts  flourish  as  they  do  here,  let  him 
be  asked  to  reproduce  tbe  standards  of  length,  mass,  and  time  with 
which  we  are  now  familiar.  In  tbe  presence  of  sacb  a  demand  the 
science  of  the  seventeenth  and  eighteenth  centuries  would  be  power- 
less. The  spin  of  the  earth  which  measures  onr  days  and  nights  would 
be  irretrievably  goue ;  our  yards,  oar  meters,  our  pounds,  our  kilograms 
would  have  tumbled  with  the  earth  into  the  ruins  of  the  sun  and  be- 
come part  of  the  debris  of  the  solar  system.  Gould  they  be  recovered 
£rom  the  dead  past  and  live  again  1  The  science  of  all  previous  ages 
mournfully  answers,  No;  bnt  with  the  science  of  tbe  nineteenth  cen- 
tury it  is  otherwise.  The  spectroscope  has  taught  us  that  throughout 
the  visible  universe  the  constitution  of  matter  is  tbe  same.  Everywhere 
the  rythmic  motions  of  the  atoms  are  absolutely  identical,  and  to  them, 
and  tbe  light  which  they  emit,  our  wandering  spirit  would  turn  for  the 
recovery  of  the  long-lost  standards.  By  means  of  a  diffraction  grating 
and  an  accurate  goniometer  he  could  recover  the  yanl  from  the  wave 
length  of  sodium  light  with  an  error  not  exceeding  one  or  two  thou- 
sandths of  an  inch.  Water  is  everywhere,  and  with  his  newly  recovered 
yard  be  could  measure  a  cubic  foot  of  it,  and  thus  recover  the  standard 
of  mass  which  we  call  a  pound.  The  recovery  of  onr  standard  of  time 
wonUl  be  more  difQcult;  bnt  even  that  could  be  accomplished  with  an 
error  not  exceeding  half  a  uiioute  in  a  day.  One  way  would  be  to  perform 
Hichelson's  modification  of  Foncault's  experiment  for  determining  the 
velocity  of  light.  Another  way  would  be  to  make  a  Siemen's  mercury 
unit  of  electrical  resistance,  and  then,  either  by  the  British  Association 
method  or  by  Lord  Bayleigh's  modification  of  Lorenz's  method,  find  the 
velocity  which  measures  its  resistance  in  absolute  units.  Still  another 
way  would  be  to  find  the  ratio  of  the  electro-static  and  electro-mf^netic 
units  of  electricity.  Thus  a,U  the  units  now  used  in  transacting  the 
world's  business  could  be  made  to  re-nppear,  if  not  with  scientific,  at 
least  with  commercial,  accuracy,  on  tbe  other  side  of  an  abyss  of  time 
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aod  space  before  whicU  the  liumaD  miud  shriaks  back  iu  dismay.  Tbe 
Bcieuce  of  the  eighteentli  century  sought  to  reuder  itself  immortal  by 
basing  its  standard  units  upon  tbe  solid  eartti,  but  the  science  of  the 
nineteetitli  century  soars  far  beyond  tbe  solar  system  and  conuects  its 
anits  with  tbe  ultimate  atoms  which  constitute  the  uuiverse  itself. 


Note  A. 


Tbe  appended  table  exhibits  the  principal  comparisons  hitherto  made 
of  the  more  important  early  English  standards  of  leiigth.  The  signifi- 
cations of  the  reference  numbers,  and  the  authorities  for  the  descripttons 
of  the  standards,  are  as  follows : 

No.  1.  Standard  yard  of  fleury  VII  {1490);  an  end  measnre  formed 
of  an  octagonal  brass  rod  half  an  inch  in  diameter. 

No.  2.  Standard  yard  of  Queen  Elizabeth  (153S);  an  end  measure 
formed  of  a  brass  rod  six-tenths  of  an  inch  square. 

No.  3.  Matrix  to  Queen  Elizabeth's  standard  yard  (1588);  of  brass, 
I^  inches  wide,  1  inch  thick,  and  i*J  inches  long. 

No.  4.  Standard  ell  of  Qtieen  Elizabeth  (1588);  an  end  measnre  of 
brass,  aix-teiiths  of  au  inch  square. 

No.  5.  Standard  yard  of  theOlock-makers' Company(L67l);  a  matrix 
formed  by  two  pins  iu  au  octagonal  brass  rod  half  au  inch  in  diameter. 

No.  6,  Staudanl  yard  at  tbe  Tower;  a  line  measure  marked  on  a 
brass  bar  seven-tenths  of  au  inch  square  and  41  inches  long. 

No.  7.  Graham's  Boyiil  Society  scale  (1742);  a  line  measnre,  on  a 
brass  bar  half  an  inch  wide,  one  quarter  of  au  inch  thick,  and  43  inches 
loug.    Line  marke<l  E.    Mem.  Boy.  Ast.  Soc.,  vol.  9,  p.  82. 

No.  8,  Ditto.    Liue  marked  Exch. 

No.  9.  Ditto.    Paris  half  toise;  marked  F. 

Numbers  1  to  9  are  described  iu  the  Philosophical  Transactions,  1743, 
pp.  547-550. 

No.  10.  Bird's  standard  yard  of  17a8 ;  a  line  measure,  on  a  brass  bar 
1.01  inches  square,  and  39.00  inches  long.  Mem.  Hoy.  Ast.  Soc.,  vol.  9, 
p.  80. 

No.  11.  Bird's  standard  yard  of  1760;  a  line  measure,  on  a  brass  bar 
1.05  inches  square,  and  30.73  inches  long.  Mem.  Hoy.  Ast.  Soc,  vol.  9, 
pp.  80-83. 

No.  12.  General  Boy's  scale;  a  line  measure,  upon  a  brass  bar  0.55 
of  an  inch  broad,  about  O.'JJ  of  an  inch  thick,  and  42.8  inches  loug; 
divided  by  Bird.  Phil.  Trans.,  1785,  p.  401,  and  Measurement  of  Lough 
Foyle  Base,  p.  73. 

No.  13.  Ramsden's  bar,  used  in  tbe  trigonometrical  survey  of  Great 
Britain.  Phil.  Trans..  1821,  p.  91,  aud  .Measurement  of  Lough  Foyle 
Base,  pp.  73-74. 
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No.  14.  Sir  George  Shuckburg's  scale  (1796) ;  a  Hue  measure,  apon  a 
brass  bar  1.4  iucbes  broad,  0.4'i  of  an  iiicU  thick,  aud  67.7  inches  long. 
Space  compared,  0  iuch  to  36  inches.  Phil.  Traua.,  1798,  p.  133,  and 
Mem.  Roy.  Aat.  Soc.,  vol.  9,  p|).  84r-85. 

So.  13.  Ditto.    Space  compared,  10  inches  to  46  inches. 

So.  16.  Ordnance  yard  lA  (1S27);  a  line  measure,  upon  an  irou  bar 
1.45  incbes  broad,  2.5  inches  deep,  and  rather  more  than  3  feet  louf;. 
Measurement  of  Lough  Foyle  Base,  pp.  71,  83,  aud  [28]. 

No.  17.  Ordnance  yard  2A(1837).     Similar  to  lA.     Same  authorities. 

No.  18.  Captain  Hater's  Eoyal  Society  yard  (1831);  aline  measare, 
upon  a  brasb  plate  0.07  of  an  inch  thick.     Phil.  Trans.,  1831,  p,  345, 

No.  19.  The  Royal  Astronomical  Society's  standard  sc^le  (1834);  a 
line  beasore,  upon  a  brass  tnbe  1.12  inches  exterior  diameter,  0,74  of 
an  inch  interior  diameter,  aud  63  inches  loog.  Tbe  central  yartl  was 
the  space  compared.    Mem.  Roy.  Ast.  Soc,  vol.  9,  p.  69. 

No.  20.  "Colonel  Lambtou's  standard;"  a  line  measure,  upon  a  brass 
plate  0.92  of  an  incb  broad,  0,21  of  an  inch  thick,  aud  66J  inches  long; 
strengthened  by  an  edge  bar  of  nearly  the  same  breadth,  but  only  0.08 
of  an  incb  thick.  Phil.  Trans.,  1821,  p.  88,  and  Mem.  Roy,  Ast  Soc., 
vol.  9,  pp.  82-83. 
.  The  authorities  for  the  comparisons  given  in  the  various  columns  of 
tbe  table  are  as  follows : 

ColumnA.  Comparisons  by  Mr.  George  Graham.  Pbil.  Trans.,  1743, 
pp.  187  and  547-550. 

Column  B.  Comparisons  by  Sir  George  Shuckburgh.  Phil,  Trans., 
1798,  pp,  167-181, 

Column  0.  Comparisons  by  Captain  Kater.  Phil.  Trans.,  1818,  p.  55, 
and  1821,  p.  91. 

Column  D.  Comparisons  by  Captain  Eater.  Pbil.  Trans.,  1830,  p. 
377,  and  1831,  p.  347. 

Column  £.  Comparisons  by  Francis  Baily,  esq.  Mem.  Roy.  Ast.  Soc., 
vol.  9,  p.  145, 

Column  F.  Comparisons  by  Francis  Baily,  esq,  Mem.  Roy.  Ast.  Soc., 
vol.  9,  p.  120. 

Column  G.  Values  adopted  by  R.  Sheepshanks,  esq,  Phil,  Trans., 
1857,  p,  661, 

The  values  used  by  Mr.  Sheepshanks  in  1848  to  determine  the  length 
of  tbe  present  Imperial  staudard  yard  were  Nos.  14  D,  15  F,  16  and  17 
G,  and  18  D. 

It  will  be  observed  that  several  diSerent  units  are  employed  in  the 
various  columns  of  tbe  table,  and  care  must  be  taken  to  allow  for  that 
circumstance  when  eompariug  numbers  not  situated  in  the  same  column. 
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COMPAHIBONS  OF  THE   FCJNDAHENTjU.  ENGLISH   STANDARDS  OP    LBNOTH. 


Kef. 
No. 

A. 

B. 

Inchet. 
35.966 
35.9:13 

C. 

Ind>et. 

D. 

E. 

F. 

G. 

Inches. 

tncha. 

Inches. 

luehei. 

Incliti. 

36.0l(hi 
45.0494 
35.9790 

36.0111 
36.0075 
36.0000 
33.355 

44.964 

36.0013 
35.91133 
3H.3561 
36  00033 

36.00-J007 

M.66i4T3 
35.9936M 

36.000802 

36.000659 
36.001537 
36.003147 

36.000642 

36.000000 

35.999624 

36.000000 

36.00009 

36.000185 
35.9:>9921 

36.0000 

3G.000«.'->e 

35.99938 

36.000000 

36.000000 



__^^ 

KOTB  B. 

By  direction  of  tbe  ParliftmeiitaryCommitteeof  1758,  and  in  tlie pres- 
ence both  of  tbat  body  and  of  Mr.  Farley,  deputy  cbamberlain,  Messrs. 
Harris  and  Gregory,  of  the  London  mint,  compared  the  several  stand- 
ard troy  weights  of  the  Exchequer,  with  the  following  results: 
4-oiiTice  weight  —  All  sruallGr  weights  —   i  graiD. 
8.onnoo  weight  =  All  smaller  weights  +    J  grain. 
16-ounce  weight  =  All  smaller  weights  +    i  grain. 
32-oance  weight  =  All  smaller  weights  +    2  grains. 
64-ounce  weights  All  smaller  weights  +    3  graios. 
128-ounce  weight  =  All  smaller  weights  +  14  grains. 
256-oiinee  weight  —  All  smaller  weiglile  —  21  grains. 

The  weighings  which  yielded  these  results  were  made  at  the  London 
mint;  the  instruments  employed  being  "  a  very  curious  and  esact  pair 
of  scales,  belonging  to  Mr.  Barris,  and  the  scales  nsed  at  the  Mint 
for  the  weighing  of  gold."  After  recording  the  results  in  their  report  • 
the  committee  continued  as  follows  : 

Therefore  beginning  the  Difterence  from  the  sisteeu  Ounce  Weight, 
and  carrying  it  on  to  the  greatest  Troy  Weight  in  the  Eschequer,  the 
total  DitTerence  will  be  eight  Grains  and  one-half. 

The  fourth  Part  of  which  is  two  Grains  npon  sixteen  Ounces,  which 
is  a  Grain  and  a  half  upon  the  twelve  Ounces  or  Pound  Troy. 


*  13,  p.  437. 
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TLcD  tho  oiglit  and  four  Ounces  Tro;  of  the  Exchequer  were  cm>iu- 
pared  witli  tlie  followiDg  Wciglils: 

First,  With  the  Pound  Troy  used  at  the  Uiut  iii  weighing  of  Gold, 
which  was  heavier  than  that  at  the  lilxcbequer  one  Grain. 

Secondly,  With  the  eight  and  four  Ounces  at  the  Mint  of  the  6th  of 
Queeu  Anne,  1707,  which  was  heavier  than  that  at  the  Escbeqaer 
half  a  Grain. 

The  eight  and  four  Ounces  of  Queen  Elimbeth  1588  at  the  Mint,  was 
heavier  than  that  at  the  Exchequer  three  Quarters  of  a  Grain; 
another  of  the  same  Year  of  Queen  Elizabeth  at  the  Mint,  stampt 
with  a  Tower,  a.  Thistle  and  Crowu,  and  EL  and  Crown,  was  heavier 
than  that  at  the  Exchequer  one  Grain. 

Mr.  Freeman  produced  a  four  and  eight  Ounce  of  the  6tb  of  Queen 
Anne  1707,  by  which  he  makes  Weiglits  for  Sale,  which  was  heavier 
than  the  same  Weights  at  the  Exchequer  one  Grain  and  three  Quarters: 
Therefore,  ui>on  an  Average  of  all  these  Weights,  the  Pound  Troy 
should  be  one  Grain  heavier  tbaii  the  Weights  at  the  Exchequer,  and 
that  added  to  the  Grain  and  a  half,  which,  upon  the  former  Experi- 
ments, the  Weights  at  the  Exchequer  are  too  light  a  Medium  taken 
from  thence,  makes  the  pro|)er  Increase  of  the  Exchequer  Pound  Troy 
to  be  one  Grain  and  one  Quarter. 

And  it  is  to  lie  observed,  that  the  Pound  Troy  Weight  at  the  Mint, 
which  is  now  used  for  Gold,  and  the  eight  and  four  Dunces  at  the  Mint, 
marked  with  a  Tower,  and  in  the  Time  ol  Queen  Elizabeth,  are  both 
one  Grain  heavier  than  the  eight  and  four  Ounces  of  the  Exchequer. 

And  considering  that  the  Exchequer  Weights  have  been  used  ever 
since  the  30th  of  Queen  ^^ZuaiietA,  158S,  one  hundred  and  seventy  Years, 
to  size  other  Weights  by,  it  is  highly  probable,  that  the  Difference  may 
have  been  occasioned  by  the  frequent  Use  of  the  Stnndanl. 

Your  Committee  endeavored  to  compare  the  Troy  Weights  with  the 
original  Standard  at  Ooldgmitk's  Hail,  from  whence  it  is  said,  in  the 
aforesaid  Verdict  of  the  29lh  and  30th  of  Elizabeth,  that  the  Weights 
now  at  the  Exchequer  were  made,  and  for  that  Purpose  sent  to  Gold- 
fimMCx  Hall  for  the  said  Weights;  but  were  informed  that  no  such 
were  to  be  found  there,  the  Goldsmiths  having  no  Weights  older  than 
those  at  the  Exchequer. 

The  committee's  statement  respecting  the  way  iu  which  the  correc- 
tion of  ]J  grains  was  deduced  from  the  weighings  of  the  Exchequer 
weights  is  very  obscure,  and  the  result  is  not  justified  by  generally  ac- 
cepted principles.  If  we  put  x  for  the  sum  of  all  the  weights  smaller 
than  4  ounces,  then  the  results  of  the  weighings  made  by  the  committee 
may  be  written  in  the  form; 

4  ounce  divided  ^     1  »  l 

A  oiinci-  weiglit  —    \  x  —    I  grain. 

8  onuco  nreijEbt  =    2  i  +     J  grain. 

16  ounce  weicht  =^    •!  J  +    i  grain.    (  ,y. 

32  ounce  weight  ^    rt  i  +  2i  grains.  [  ■  ' 

6*  ounce  weiglit  ^  U!  x  +  5J  grniuB. 

128  ounce  weiglit  ^  'Ai  i  +  'ii  grains. 

2r.B  ounce  weight  ^  (A  z.  +    9  (trains.  J 

Before  proceeding  furtherwe  must  decide  in  what  sense  these  weights 
are  to  be  regarded  as  standards,  and  perhaps  the  most  natural  coarse 
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will  be  to  regard  the  eutire  set  as  a  staiiduvtl  uf  5111  tiuy  oudcus.    Id 
that  case  the  summatiou  of  the  several  columns  gives 
512  ooDces  =  128  z  +  39  gtalaa. 

vhence 

z  =  4  onnces  —  0.3047  gtaia  (2) 

and  by  snbstitutitig  that  value  in  the  equations  (1)  we  obtain  the  cor- 
rections to  the  several  weights  given  in  the  secontl  colnmn  of  Table  1. 


Denomination 

of 

Weigbt. 

Apparent 

correetioD 

in  1768. 

Com  mi  t  tee 'h 
inl7»j 

CLisholm's 

iuins 

Lo38  by 

near  iu   115 

years. 

Grains. 

-  0.30 
0.55 
0.36 
0.97 

-  0.  W 
+    0.&i 
+  12.25 

-  10.50 
±    0.00 

Grain*. 

-  0.42 
0.C7 
0.58 
1.42 
1.08 

-  1.17 
+    S.B7 

-  17.67 

-  14.34 

OroiM. 

-  1.C9 
0.6S 
1.09 
3.84 
3.82 

-  5.04 
+    4.28 
-53.58 
-ti5.46 

Grain: 

From  equations  (I)  and  {2)  we  have 

4  ouiioeH  =  4-oz.  weigbt  +  0.5547  grain. 

5  oiiiicea  =  8-oz.  weigbt  -|-  0.3594  graio. 

whence  it  follows  thurt  the  sum  of  the  8  and  4  onoce  weights,  which 
constituted  the  Exchequer  standard  troy  pound,  was  too  light  by 
0.9141  of  a  grain.  As  the  mean  correction  obtained  from  the  four 
weights  belonging  i-espectively  to  the  Mint  and  to  Mr.  Freeman,  agrees 
closely  with  this  result,  the  true  correction  to  the  Exchequer  standard 
must  have  been  very  approsimataty  1  grain ;  and  in  adopting  1| 
grains  the  committee  seem  to  have  augmented  the  weight  of  the  troy 
pound  by  about  one-quarter  of  a  grain.  The  corrections  which  result 
to  the  Eschequer  troy  weights  upon  the  committee's  assumption  that 
the  sum  of  the  8  and  4  ounce  weights  was  I J  grains  too  light  are  given 
in  the  third  column  of  Tabic  I;  while  the  fourth  colnmn  contains  the 
corrections  found  by  Mr.  Cliisholm  In  1873,  *  and  the  fifth  column  shows 
the  loss  of  weight  which  occurred  between  1758  and  1873.  In  view  of 
the  fact  that  these  weights  were  constantly  used  for  comparing  local 
standards  during  a  period  of  no  less  than  two  hundred  and  thirty  seven 
years,  from  1583  to  1825.  their  excellent  preservation  is  very  remarkable. 
In  the  report  of  the  committee  of  1758  there  is  another  set  of  com- 
parisons of  the  Exchequer  troy  weights,!  said  comparisons  having 
been  made  on  April   14,  1758,  in  accordance  with  the  directions  of 


),  p.  21. 
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the  committee,  by  Mr.  Freeman  and  Mr.  Keed,  expert  scale-makers,  in 
tbe  presence  6i  Mr.  Farley,  deputy  chamberlaiu.    They  are  as  follows: 


i-ounceweiglit. 
l-ouncn  weiglit  - 
a-oimce  w«iKht  . 
4.oance  weight  = 
8-ouDce  freight  -. 
1&OI1DC4  weiglll : 
32-oance  ireight : 
64-oaDee  w«igbt : 
128-oaiice  weight 
Safi-oanca  weight : 


=  i-oiince  solid  -\-  i  erftio. 
=  All  BiuHllcr  weights  —  i  graio. 
=  All  sitmlliic  weightJt  —  1  grsiD. 
;  All  anittller  weighta  —  j  graio. 
-  All  smaller  weights  —  \  grain. 
=  All  aiiialler  weights  ^  U  grains. 
=  All  Bnialler  weights  :^  0  giains. 
=  All  smaller  weights  ±  0  grains. 
=  All  smaller  weights  —  'i  grains. 
:  All  smaller  weights  4:  ^  groius. 
=  Atl  smaller  weights  -)•  15  gmius. 
:  All  smaller  weights  —  24  graios. 


In  these  equations  the  symbol  ±  0  is  used  to  indicate  the  relation 
which  the  committee  expressed  by  saying  that  the  weights  "very 
nearly  agreed." 

BegardiDg  the  entire  set  of  weights  as  a  standard  of  512  oances, 
and  [tutting  x  for  the  mass  o{  the  J-oz.  solid  weight  we  have 

t-oance  solid      =        Iz. 

t-onuce  hollow  =^        l.c  +  1  grain, 

}-ounce  weight  =^       'ir, 

i-onnie  weight  =        4j. 

1-ouiive  weight  ^^        Br. 

2-ODn4^u  weight;^      llir. 

4'Ouuce  weight  ^  Site  +  1  grain. 

8-UHnce  weight  =  64l  +  I  graio. 

16-ounce  weight  =  laac  +  2  grains. 

33-oiiiice  weight  ;=  iiG6i  -f  'J  grains. 

64-ouaGe  weight  =  512j!  -j-  li  grains. 

lS8-onnce  weight  =  \Oiix  +  27  grains. 

tf86-oiiDce  weight  =  204ar  +  15  grains. 

Summing  the  varioas  columns 

&13  ouncee  =  409&r  +  54  grains 

whence 

*  =  i  onnce  —  0.01318  grains,  (4) 

and  by  substituting  that  value  in  the  equations  (3)  we  obtain  the  cor. 
rections  given  for  the  several  weights  in  the  second  column  of  Table  II. 
The  third  column  contains  the  corrections  which  result  upon  the  com- 
mittee's assumption  that  the  sum  of  the  8  and  i  ounce  weights  was  I^ 
grains  too  hght;  and  the  fourth  and  fifth  colamns  contain  corrections 
given  by  Mr.  Ghisliolm  in  his  seventh  annual  report.*  Mr.  Chisholm 
does  not  explain  how  he  obtained  the  corrections  quoted  in  the  fourth 
column  of  the  table,  but  their  close  agreement  with  those  in  the  third 
column  renders  it  almost  certain  that  they  were  computed  from  the 
comparisons  made  by  Messrs  Freeman  and  Reed.  As  the  committee 
of  1753  used  Mr.  Harris's  weighings  to  the  erclugion  of  those  bg  Meurt. 
Freeman  and  Reed,  the  adoption  of  the  op])osite  course  by  Mr.  Chisholm 
is  perhaps  explained  by  the  circumstance  that  in  his  report  on  tbe  Ex- 
chequer Btandardst  lie  has  quoted  the  weighings  by  Messrs.  Freeman  aitd- 
Reed  and  has  attributed  them  to  Mr.  Harris. 
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III  ad^litiori  to  being  less  estMit,  tli»  weigliinga  by  Mr.  FreeinHn 
diQer  from  those  by  Mr.  Harris  principally  in  the  sign  cf  the  correc- 
tiou  to  the  3:j-ouDce  weight;  the  former  statiog  that  tbu  32-oiid(;q 
weight  was  lighter  thao  the  sum  of  all  the  smaller  weights  aud  the 
latter  that  it  was  heavier.  To  ascertain  which  was  right  we  have 
ODiy  to  compare  the  resulting  systems  of  corrections  with  those  found 
by  Mr.  Chiaholm  in  1873.  Table  I  shows  that  acconling  to  Mr.  Harris's 
weighiugs  all  the  weights  have  grown  lighter  during  the  interval  from 
1758  to  1873,  while  Table  II  shows  that  according  to  Mr.  Frcern^m's 
weighings  some  have  grown  lighter  and  others  heavier,  aud  that  by 
q  nan  titles  which  cannot  beattributed  to  accidental  errors  in  the  weigh- 
ings. In  view  of  these  facts  there  can  be  uo  doubt  that  the  committee 
of  1758  was  right  in  using  only  Mr.  Harris's  weighings,  and  it  seems 
equally  certain  that  the  numbers  in  Table  I  should  be  adopted  to  the 
exclusion  of  those  in  Table  II. 


Denominfttion  of  Weight. 


ApparoDi       Contmitt«»'e 

orrectioo  Id  I  correotion  it 

1758.        j        1^8. 


+  13.50 
—  12,00 
±  0.00 


Mr.  Chiubolin- 

For  17!>8. 

Forlt)7:t. 

Grains, 

Oraiut. 

0.0 

—  O.Oli 

+  0.40 

0.0 

—  O.-Jl 

0.0 

0.3R 

0.0 

0.45 

—  1.0 

1.01 

o,.-; 

0.6H 

0.75 

1.09 

1.7.1 

a.«4 

5.5 

a.«2 

—  il.O 

-  5.04 

+  3.0 

+  4.2rt 

-.'■.:t..W 

-61.0 

-S"..  4G 

From  comparisons  of  their  troy  pound  with  their  avoirdupois  pound, 
and  with  the  2-marc  weight  sent  to  them  by  the  French  Academy  in 
1742,  theBoyal  Society  of  London  found* — 

(1)  That  the  English  avoirdupois  pound  weighed  7,001  troy  grains: 

<2)  That  the  French  livre,  consisting  of  2  marcs,  weighed  7,560 
troy  grains: 

And  for  three-quarters  of  a  century  the  latter  value  was  universally 
accepted.     Further,  when  the  metric  system  came  into  being  the  kilo- 

*7,  page  167.  It  is  osaal  to  designate  1743  as  the  date  of  tbs  exchange  of  stand- 
aida,  but  the  romark  of  Casaini  de  Tbur;  (5,  p.  135)  ahows  that  tbo  true  ilate  mast 
have  been  prior  to  April,  1738.  lo  his  paper  of  November,  174',i.  Graham  makes  only 
the  iodefiaite  statement  that  the  oicliauee  waa  "proposed  some  time  ainee." 
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gram  was  declared  to  consist  of  18,827.15  Frencb  grains,  of  which  the 
livre  contained  921C;»  or,  in  otber  words,  the  liilogram  w»s  declared 
equal  to2.01li8S  livres,  wlieuce,  with  the  Roi/al  Socielg'a  ralue  of  the  livre, 
tlie  English  vquivalcntof  the  kilogram  wau  computed  to  be  15,441  troy 
grains. 

Dnring  some  experiments  at  the  London  mint  in  March,  1820,  it  was 
found  that  tlie  French  livre  belonging  to  that  institution  weighed  only 
7,555  troy  grains.  This  discovery  led  to  an  examination  of  the  Royal 
Society's  standards  of  1742,  which  hat\  been  carefully  preserved,  and  it 
was  found  that  their  livre  agreed  with  that  at  the  uiiDt,  but  their  Troy 
pound  was  nearly  4  grains  ligbter  than  the  Imperial  stand»rd  of  1758, 
and  their  avoirdupois  pound  weighed  only  7,000  troy  grains  instead  of 
7,004.f  Tbns  it  was  rendered  almost  certain  that  the  accepteil  English 
equivalent  of  the  kilogram  was  about  10  grains  too  large,  and,  to  remove 
all  possible  doubt,  a  direct  comparison  of  tbe  English  and  French  stand- 
ards of  weight  was  effected  in  1821,^  through  the  co-operation  of  the 
respective  governments,  and  then  it  was  definitively  ascertained  that 
the  weight  of  the  kilogram  is  only  15,433  troy  grains. 

The  facts  respecting  the  Koyal  Society's  standards  of  1742  are  as 
follows : 

(L)  TLe  weighings  recorded  in  the  Philosophical  Transactions,  1743, 
pages  553  and  550,  give 

R.  S.  Irnv  pound  =  Eiob.  (fl  ouncea  +  4  ouncea)  —  i  grata  <5) 

R.  S.  troy  pound  —  Miot   (8  ooDces  +  4  ounces)  —  2|  grainn  (6> 

whence 

Bzcli.  (8  ouDces  +  4  oudcbb)  =  Miot  (8  ounces  +  4  unncea)  —  H  grains  (7  } 

(2)  The  weighings  by  Mr.  Harris  for  the  Parliamentary  Committee 
of  1758  give  § 

Excb.  (8  onnces  +  4  ouncea)  =  Mint  (H  oancea  +  4  oiiDcee)  —  i  grain         (6) 

whence  by  (6), 

R.  S-  troy  pound  =  Kicb.  {>*  ouncea  -|-  4  ounces)  —  1}  graloa  (9) 

In  equatione  (6)  and  (8)  the  weights  at  the  mint  were  those  of  the 
sixth  of  Queen  Anne,  1707. 

(3)  In  the  Philosophical  Transaction!),  1742,  page  187,  it  is  stated  that 
the  Paris  2-marc  weight  weighs  7560  troy  grains.  As  the  true  weight 
of  2  marcs  is  7554.22  grains,  this  implies  that  the  Royal  Society's  troy 
jionnd  wa.s  too  light  by  5.78  (5700  -~  7560)  =  4,40  grains. 

In  the  Philosophical  Transactions,  1742,  page  187,  it  is  stated  that 
the  Koyal  Society's  avoirdupois  itound  weighed  7004  troy  grains,  while 
the  comparisons  made  in  1820  show  that  its  weight  was  then  only  7000 
such  grains.  This  implies  that  the  Royal  Society's  troy  pound  was  too 
light  hy  4.00  (5700  -^  7000)  =  3.20  grains. 

Finally,  the  comparisons  of  1820  showed  that  the  Royal  Society's 
troy  ]K>und  was  "nearly  4  grains  too  light." 

The  mean  of  these  three  independent  results  shows  that  the  Royal 

-BasednSysteDiMftriqau,  T.  :l,  p.  G.t8.  1 31,  pagea  19-32. 

I  See  40,  vol.  '  '  11,  p.  19.  J 13,  p.  437. 
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3.9  grains  lighter  than  the  Imperial  standard 


Society'.^  troy  jiound  viu 
of  1768;  whence 

R.  S.  troy  poinid  -|-  3,9  grains  =  Standard  of  1758 


la  4-  4  OQDces)  -^  1^  graios 


(10) 
(11) 


bat 

standard  of  lSa8  =  Eicb.  (i 
and  therefore 

E.  S.  troy  poand  =  Excli.  (S  ounces  +  4  ounces)  —  2i  grains  il2) 

Considering  the  iudeflniteness  of  the  data  respecting  the  weighiugfl 
made  in  ltJ20,  eqaations  (9)  and  (12)  agree  fairly  well,  but  equation  (5) 
is  very  discordant,  as  are  also  eqnatious  (7)  and  (8).  All  the  evidence 
seems  to  point  to  an  error  of  about  1^  grains  in  equation  (5) ;  and  if 
instead  of  (5)  we  write 

R.  8.  Troy  pound  =  Exah.  (8  oudccb  -\-  4  ouocee)  —  3  gnuns  (5') 

(7)  will  become 

Eich.  (Sonnoea  +  4  oances)  =  Mint  (8  ounces  +  4  ounces)  — {  grain  <7') 

and  then  all  the  equations  will  be  reasonably  nccordant. 
Note  C.  [Subsequently  added.] 
Assistant  O.  H.  Tittmami,  of  the  U.  S.  Coast  and  Geodetic  Sarrey, 
in  charge  of  weights  and  measures,  has  recently  shown  that  the  dis- 
crepancies in  the  values  assigned  to  the  meter  in  terms  of  the  yard 
depend  mainly  upon  errors  either  in  the  assumed  lengths  or  in  the 
assumed  coefficieuts  of  ejtpansion  of  the  standards  emi)]oyed.*  By  a 
skillful  use  of  the  data  published  by  the  various  observers,  combined 
with  the  known  coefficient  of  expansion  of  the  iron  committee  meter, 
"CM,"  of  the  U.  S.  Coast  and  Geodetic  Survey,  he  has  succeeded  in 
determining  the  absolute  expausiuns  of  the  standards  in  question,  and 
by  means  of  these  expansions  lie  has  referred  all  the  observations  to 
the  said  committee  meter  and  to  the  present  British  Imperial  yard. 
From  the  data  thus  reduced  to  a  common  standard  be  has  obtained 
the  very  consistent  result*  given  in  the  fourth  column  of  the  following 
table.  The  values  in  the  third  column  are  those  published  by  the  ob- 
servers themselves,  and  it  is  now  evident  that  they  really  depend  upon 
several  different  British  and  metric  units.  As  there  is  no  means  of  re- 
ferring the  standard  used  by  Prof.  W.  A.  Bogers  to  the  committee  meter, 
his  result  could  not  be  included  in  the  table. 

LENGTH   OF  THE  METER  EXPRESSED  IK  ENaLISB  INCHES. 


D»t«. 

Authority. 

Published 
value. 

Valae  in  terms 
ofBriiiah 
Imperial 
yard  and  of 
the  ooramit- 
teemetur, 
CM. 

39.380917 
39.37079 

39.369676 
39.37M3a 
39.36985 

1BG6 

Clarke  

Coinstock 

39.36970 
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Note. — The  abbroviatiou  "  K.  P.  P."  is  aaed  to  designate  Eogltsh  ParliamentMT 
Papers.  Some  of  tbeae  papers  are  of  folio  size  and  otbers  of  octavo  sise,  but  in  the 
official  sets  they  ore  all  bound  op  iodise riininalely  in  volumes  of  folio  siie,  measaring 
13  by  Si  incbes. 

Throughout  the  preceding  pages  aatborities  in  this  list  are  usually  cited  by  nnni- 
berand  page.  For  example,  "30,  p.  91  "  would  indicate  page  SI  of  Captain  KsCer'a 
account  of  his  comparisons  of  various  British  sCaodards  of  linear  meaanre,  cootained 
in  tbo  PbiloBopbical  Transactions  for  1831. 

1.  PlCARD,  M.  I'Abbd.  lie  muosuris.  Divers  oavrages.  U6m.  de  t'Acad.  Roy.  dna 
Sciences,  UJGG-UilJQ,  tome  6,  pp.  533-649.     Paris,  1730. 

2.  Hire,  M.  dr  l&.  Comparaisou  du  pieil  antique  Rooiain  It  celiw  du  Cb&telet  de 
Paris,  avec  quelqaaa  remarques  sur  d'autres  mesares.  tS6m.  de  1'Acad.  Boy.  dea 
Sciences,  1714,  pp.  394^00.    Paris,  1717. 

3.  FoLKBS,  Martin.  Au  accountof  the  standard  measures  preserved  In  the  Capitol 
at  Rome.     Pbil.  Trans.,  1735-'36,  pp.  363-266. 

4.  MAUPRRTUte.  La  figure  do  la  terre,  d^lermimSe  par  les  observations  de  UH. 
de  Maupertnis,  Clairaut,  Camus,  la  Monnier,  .  .  -  Outhier,  -  -  Celaiua, 
-  -  •  faites  par  ordre  du  Roy  au  cercle  polaire.  Paris,  1738.  16uo.,  pp.  xxviii 
+  184. 

5.  Cassini  dbTmury.  Sur  la  propagation  dn  son.  (On  p.  135  has  statement 
rcspectiug  standards  of  length  exchanged  between  the  French  Academy  and  the 
English  Kuyal  Society.)  M<Sm.  de  I'Acad.  Roy.  des  Sciences,  173b,  pp.  128-146.  Paris, 
1740. 

6.  Degr6  da  lugridienentre  Paris  et  Amiens,  d£termio<S  par  la  meanredeM.  Pioard 
et  par  les  observalions  de  MM.  de  Maupertnis,  Clairaat,  Camus,  le  Monnier,  -  -  . 
Paris,  1740,  lOmo,  pp.  Ivj  -(-  116. 

7.  Graham,  Guorck.  An  account  of  the  proportious  of  the  English  and  French 
meauures  and  weights,  from  tbu  standards  of  tbe  same,  kept  at  the  Royal  Society. 
Phil.  Traus.,  1743,  pp.  [1«5-1*;]. 

8.  Qraicam,  Geokgk.  An  account  of  a  comparison  lately  made  by  some  gentle- 
men of  tlie  Royal  Society,  of  tbe  standard  of  a  yard,  and  tbe  several  weights  lately 
made  for  their  use;  with  tbe  original  standards  of  measures  ani)  weights  in  tbe 
Exchequer,  and  bouio  others  kept  for  public  use,  at  Ouild-hal),  Founders-hall,  tbe 
Tower,  etc.    Phil.  Trans.,  1743.  pp.  [54l-&.%], 

U.  Cassini  Db  TnuRT.  La  nifiridieniie  de  TObservatoiro  royal  de  Paris,  v^rifite 
dans  tonto  Wtendue  du  royaume  par  de  no  uv  el  les  observations.  Paris,  1744.  8vo, 
pp.  893  +  ccsxsTj. 

10.  Revnardson,  Samuel.  A  state  of  tbe  English  weights  and  measures  of  oapae- 
ity,  as  they  appear  from  tbe  laws  as  well  ancient  as  modern  ;  being  an  attempt  to 
prove  that  the  present  avoirdupois  weight  is  the  legal  and  ancient  standard  for  tho 
we  gbtfl  and  niensurea  of  this  Kingdom.     Phil.  Trans.,  1749-'50,  pp.  54-71. 

11.  CoNDAMtKE,  M.  i>F.  i.A.  Nonvcau  projet  d'une  mesure  invariable,  propre  il 
servir  de  mosurc  commune  li  toutes  les  nations.  M£m.  de  I'Acad.  Roy.  dea  Soiencea, 
1747,  pp.  480-514.    Paris,  1753. 

13.  BouGUER,  Camus,  Cabsiki  iik  Thurt  Pinori::.  Opi5rations  faites  par  ordio 
de  TAcad^mie  pour  mesurer  I'intervallc  entro  les  centres  des  Pyramides  do  Vill»- 
juive  &  de  Jnviay,  elc.  Mi'm.  de  I'Acad.  Royale  des  Sciences,  1754,  pp.  17S-1H6. 
Paris,  1759. 

13.  iMtd  Carvsfort.  Report  from  the  Committee  appointed  to  inquire  into  tbe 
original  standardH  i>f  iv<>'"i-<''  «"'*  "leasurt-sin  this  Kingdom,  and  to  consider  tbe  laws 
relating  thereto.    (U-  TM,  and  agreed  to  by  tbe  House  June  2,  ITSB.) 
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Pnoted  on  pp.  411-451  of  Boports  froo)  Committees  of  tbe  House  of  CommoDB,  which 
have  been  printed  by  order  of  the  HoDse,  nod  are  not  inserted  iu  (be  Joaruala.  Re- 
printed by  order  of  the  HoaM.  VoL  3.  Miscellaoeoiis  enbjects.  (June  10,  1737,  to 
Ua;  'il,  1765).     Reprint«d  in  IB03.     Folio,  161"  X  lOJ".     pp  466. 

14.  Lord  CAJtvapORT.  Report  troni  Iho  Committee  appointed  (upon  the  first  da; 
of  Deo.,  1758)  to  inqnire  into  tbe  origiual  staudards  of  weights  and  measures  iu  this 
Kingdom,  and  to  consider  tbe  lavs  relating  thereto.  (Dated  11th  April,  1759,  and 
agreed  to  by  tbe  Hoaso  April  13,  t?ri9.)  Printed  ou  pp.  4&3-4G3  of  Reports  from  Com- 
mittees of  tbe  Honso  of  Commons,  which  h.ive  licen  printed  by  order  of  the  House, 
and  are  not  inserted  in  tbe  Jonrualti.  Reprinted  by  order  of  tbe  House.  Vol.  '2. 
UiBCollaneons  snbjecta.  (June  10,  1737,  to  May  SI,  1765).  Reprinted  to  1803.  Folio, 
161"  X  101".     PP-  46^- 

15.  Maskki.vke,  Rev.  Nevil  (AHtronomor  Royal).  The  length  of  a  degree  of  lat- 
itude in  the  pruTince  of  Maryland  and  Pennsylvania,  deduced  from  the  foregoing 
operations  (by  Messrs.  Chas.  Mason  and  Jeremiah  Dixon);  by  the  Astrouomer  Royal. 
Phil.  Traus.,  1768,  pp.  ^23-325. 

16.  NoRRis,  Hrnrt.  An  in()nlry  to  iihow  what  was  tbe  ancient  English  weight 
aud  measure  according  to  the  laws  or  stntatcs  prior  to  the  reign  of  Henry  the 
Seventh.     Phil,  Trans.,  1775,  pp.  49-58. 

17.  CONDAHiNK,  M.  DE  LA.  ReinHrqucs  anr  la  toise-^talon  du  Ch&telet,  ot  stir 
les  diverseetoises employees  aui  mesuresdcs  degr^s  torrestresA-Acellc  tlu  peudulu  & 
secondes.  M6ta.  de  I'Aoad.  Roy.  des  Sciances,  1772,  a°  partie.  pp.  492-601.  Paris, 
1776. 

18.  Roy,  Hsjor-Geueral  Wu.  An  account  of  a  measurement  of  a  baseonHounslow 
Heath.     (Foor  large  folding  plates.)    Phil.  Trans.,  17e.'i,  pp.  385-490. 

19.  La  La-NDB,  J(:n6xF.  lb  FRAN9AI8.  De  la  grandeur  ct  de  la  6gure  de  la  terro. 
Astronomic,  tome  3,  pp.  1-47.    (:!•  edition ;  Paris,  17^i.) 

30.  BOROA,  Coulomb,  Lkobndbb,  Laplacr,  Phony  ct  Brissok.  Rapport  snr  In 
v^riGcattun  de  l'6talou  qui  doit  servir  pour  la  fabrication  dee  poids  rtipublicaios. 
Annates  deChiinie,  Paris,  1797,  tome  SO,  pp.  369-273. 

SI.  Sruckbukoh  Evilyn,  Sir  Geo.  Ao  accoaut  of  some  endeavors  to  ascertain 
a  Btandardof  weight  and  measure.     Phil.  Trans.,  1798,  pp.  133-182. 

22.  Van-Swimden,  TRALLfes,  Laplacs,  Lbobndkb,  Mi5ciiain,  Dblamdre,  et 
CieCAJt.  Rapport  sur  la  determination  de  la  grandeur  du  Tare  du  m^ridieu  compris 
entre  les  paralitica  de  Dnnkerquo  et  Barct^lono,  ct  sur  la  loni;ueur  du  nii^tre  qu'on  en 
d&lnit.     Base  du  Sysl6nie  Mdtriquu  Decimal,  tomo  3,  pp.  415-433.     Paris,  1810.    4ta. 

23.  Katbr,  Capt.  Henhv.  Au  acroiiut  of  expcrinicuts  for  deturuiiuiug  the 
length  of  tbe  pendnluni  vibrating  seconds  iu  the  latitude  of  London.  Phil.  Trans., 
1818,  pp.  33-102. 

34,  Katbr,  Capt.  Hbnrv.  Od  the  lenglb  ot  the  French  metre  estimated  in  parts 
of  the  English  standard.     Phil.  Trans.,  1816,  pp.  103-109. 

25.  Experiments  relating  to  the  pendulum  vibrating  seconds  of  time  in  tbe  lati- 
tude of  London.  41  pp.  (E.  P.  P.)  AccounU  aud  papers.  Session,  37  Jan.— 10 
June,  1S18.  Vol.  15.  Folio.  13i"  x  Si".  This  is  averbatin  reprint  of  Captain  Hater's 
paper*  in  tbe  Phil.  Trans.,  1918,  pp.  33-109. 

26.  Banks,  Clerk,  Gilbert,  Wollaston,  Yoi;no'  and    Katbr.    Piret  report  of 
(he  commissioners    appointed  to  consider  the  subject  of    weights  and  11 
(Dated  24  June,  liS19).  17 pp.     (E.  P.  P.)    Report  from  commissioners.    Session 
Jan.— 13  July,  1819.     Vol.  11.     Folio,  13i"  X  8J". 

Zr.  Clerk,  Gilbert,  Wolla8ton,  Younij,  and  Katrr.  Second  report  of  the  ci 
iDissionere  appointed  by  His  Majesty  to  consider  tbe  sabject  of  neigtits  and  a 
(hated  Jnly   13,    1820).    40  pp.     (K.  P.  P.)     Reiwrts  from  conimissioners.    Session. 
21  April  to  23  Nov.,  1920.     Vol.  7.     Folio,  13i''  x  HJ'- 

■id.  Clrrk,  Qilbrkt,  W()LLA!)To!4,  YuL'Nu,  aud  Katkr.  Third  report  of  the  coin- 
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DETERMINATION  OP  THE  MEAN  DENSITY  OF  THE  EARTH 
BY  MEANS  OP  A  PENDULUM  PBINOIPLE. 


By  J.  WiLSiNG. 
TrMtalated  and  condenaed  by  Prof.  J.  Howard  Gusb.  Pb.  D.* 


Foar  different  metbods  have  beeu  used  in  tbe  determination  of  the 
mean  density  of  the  earth.  The  first  ia  based  upon  the  uieasuremeDt 
of  the  deflection  of  the  plumbllue  in  the  neighborhood  of  great  moaot- 
ain  masses;  the  second  upon  the  determination  of  the  leugth  of  the 
second's  pendulnm  at  various  distances  from  the  earth's  center.  Accord- 
ing to  the  third^aud  fourth  methods,  the  attraction  of  a  body  of  known 
mass,  usually  uf  a  globular  shape,  is  ascertained  by  means  of  the  torsion 
balance,  or  directly  with  an  ordinary  balance  and  compared  with  the 
constants  of  gravity. 

Tbe  first  attempts  towards  thesolution  of  this  problem  were  by  Mas- 
kelyne,  receiving  a  new  discussion  at  tbe  band  of  Uutton  a  few  years 
later.  Maskelyne's  results  depended  upon  the  measurement  of  the  de- 
flection of  the  plumb  line  caused  by  the  attraction  of  Schehallien,  in 
cmmection  with  an  approximated  value  for  the  density  of  the  moun- 
tain. This  estimated  density,  derived  from  the  superficial  strataaloue, 
was  so  subject  to  uncertainties  that  the  result  can  be  regarded  as 
nothing  more  than  a  rough  approximation.  Later  and  more  general 
investigations  have  shown  that  local  deflection  may  arise  from  a  variety 
of  co-existing  or  conspiriiigcauses,  so  that  theattractiou  of  elevations  cau 
be  accounted  for  by  the  presence  of  depressions  or  interior  defects  in 
the  earth's  mass.  In  such  a  case,  a  value  for  the  attracting  mass  which 
is  deduced  from  tbe  exterior  configuration  alone,  must  lead  to  incorrect 
results.  Similar  objections  can  be  applied  to  tbe  method  of  pendulum 
swinging,  which  was  made  use  of  by  Garlini  and  Airy,  and  more  recently 
by  von  Sterueck  and  Albreclit. 

Hence  the  iuveution  by  Coulomb  of  the  torsion  balance  and  its  ap- 
plication by  Cavendish  to  the  problem  in  question  marked  a  great 
advance  towards  its  accurate  solution.  The  great  sensitiveness  of  this 
instrument  makes  its  possible  to  render  measurable  the  attraction  of 
halls  of  a  tew  hundredweight,  the  mass  of  which  cau  easily  be  ascer- 
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tainetl  by  weighing,  ao  tbat  the  determiaatioD  of  tbe  deauit;  of  tbe 
eartb  enters  into  tbe  realm  of  laboratory  investigatiou.  However,  this 
BeasitiveneBS  which  eUtnioates  the  nnoertaiaty  iu  tbe  compulation  of 
tbe  attracting  forces  has,  as  a  consequence,  some  diaodTantages  which 
were  first  mentioned  by  Francis  Baily  while  engaged  upon  the  same 
problem.  These  drawbacfea  consist  chiefly  of  a  limited  inertia  and  sta- 
bility against  accidental  disturbances,  especially  temperature  changes 
and  the  variations  in  the  twisting  force  of  the  supporting  thread.  Id 
tbe  interesting  investigatious  of  A.  Comu  and  J.  B.  Bailie  tbe  disturb, 
auces  just  referred  to  seem  to  have  been  essentially  eliminated.  Unfor- 
tunately it  is  not  possible  to  form  an  opinion  regarding  the  accuracy  of 
tbe  reaalts  from  the  short  report  that  is  given  in  Compt.  Bend.,  1878, 
LxxxYi,  pp.  699-702.  At  all  events  measurements  with  the  torsiou 
balance  must  be  regarded  as  especially  difficult. 

For  this  reason  the  fourth  method,  tlie  determination  by  the  means  of 
a  balance  of  the  change  in  weight  of  a  body  caused  by  the  proximity  of 
a  second  body  of  known  mass,  has  the  preference.  It  is  true,  however, 
tbat  the  ordinary  balance  is  not  sufficiently  sensitive  to  measure  the 
attraction  of  bodies  as  small  as  those  employed  in  the  torsion  balance. 
Jolly,  who  lirst  made  use  ot  this  method,  utilized  a  ball  of  lead  of  120 
hundred  weight.  At  this  time  Messrs.  Konig  and  Richarz  are  working 
at  Jolly's  method,  using  a  paralJelupiped  block  of  lead  of  2,000  hun- 
dredweight. Since  it  is  necessary  to  actually  determine  tbe  weight  of 
these  large  bodies,  a  task  reudered  difficult  on  account  of  their  size, 
tbe  measurement  of  their  attraction  requires  the  transposition  of  them 
while  being  weighed.  Jolly  had  four  scale  pans,  two  of  which  were 
fastened  betow  the  others  by  a  wire  21  meters  loug;  bedetermhied  the 
increase  iu  the  weight  of  a  glass  vessel  filled  with  mercury  which  was 
caused  by  its  transfer  to  the  lower  scale  pan  under  which  was  the  at- 
tracting ball  of  lead.  This  transfer  caused  a  loss  of  time,  and  necessi- 
tated a  frequent  stoppage  of  tbe  balance,  a  condition  which  might  seri- 
ously aflfect  the  results  since  tbe  change  iu  tbe  relative  positions  of 
knife  edge  and  its  resting  place  would  bring  about  a  deformity  in  the 
former,  causing  a  disturbance  in  tbe  oscillation  of  tbe  balance. 

I  have  sought  to  overcome  these  difficulties  by  turning  the  iustra- 
meut  tbrongh  90^,  that  is,  by  replacing  for  a  horizontal  balance  a  verti- 
cal one  or  a  pendulum  whose  knife-edge  is  above  tbe  center  of  gravity 
and  very  near  to  it,  upon  tbe  hypothesis  that  tbe  sensitiveness  of  tho 
apparatus  could  be  materially  incieased  if  it  forms  a  rigid  system  and 
is  protected  from  flexure  by  being  supported  with  its  length  vertical. 
Then  it  is  |ios.sibIe  to  succeed  with  smaller  and  more  easily  handled 
masses,  and  to  prosecute  the  observations  without  difflcnlty  while  the 
necessity  to  stop  tbe  instrument  during  the  progress  of  the  work  is  en- 
tirely avoideil.  A  trial  apparatus  was  constructed  iu  which  the  tiuieof 
oscillation  was  proiniigeil  to  tbe  desired  extent,  gftviiig  results  so  har- 
monious that  a  final  pendulum  was  completed  iu  18^  by  Bepsold. 
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DESCRIPTION  OP  THE  APPAllATI'S. 

The  pendulum  coitsista  of  a  drawn  brass  tubtj  1™  loug,  4.15""  tu  diam- 
eter, atid  O.IG*^'"  thick,  which  is  strengthened  near  its  middle  by  menus 
of  a  frame,  (J  E  F  D,  At  this  place  are  two  mortises 
on  opposite  sides  of  the  tnbe,  £  F,  rectangular  in 
shape,  9"°  long  aud  2"°  wide,  for  the  insertion  of  the 
resting  place  or  bed  L  for  the  knife-edge  S  which  is 
firmly  fastened  to  the  pendulum.  The  upper  portiou 
of  this  bed  is  a  slightly  concave  piece  of  agate  of  G"™ 
in  length  and  1°™  in  width  securely  attached  to  the 
supporting  brass.  The  knife-edge,  alsoof  agate,  has 
the  same  length  as  its  bed.  Its  cross-section  is  an 
equilateral  triangle  with  sides  1.7'"  loug.  The  edge 
is  not  perfectly  sharp,  and  on  account  of  the  concav- 
ity of  the  bed  rests  on  it  only  near  the  end.  The  slits 
just  referred  to  serve  as  a  guide  to  the  kuife-edge  and 
also  admits  the  air  into  the  interior  of  the  tube  so 
that  there  may  be  a  quick  aud  equable  response  to 
all  temperature  changes.  The  ends  of  the  tnbe  are 
closed  by  means  of  brass  caps  which  carry  conical 
pins.  Upon  these  pins  balls  of  brass,  A,  are  attached 
by  means  of  screws.  The  pins  are  prolonged  beyond 
the  balls  and  one  of  them  carries  three  small  mova- 
ble screws,  N,  whose  determinations  will  be  given 
later ;  at  the  other  end  corresponding  to  this  addi- 
tional weight  a  brass  disk  of  equal  weight  is  screwed 
on  so  that  the  symmetry  of  the  apparatus  is  pre- 
served. Through  the  upper  end  of  the  pendulum  rod 
I>erpeodtcular  to  the  length  of  the  knife-edge  there  is 
a  slender  screw,  G  H,  7""  long,  which  serves  in  ad- 
justing the  position  of  the  ceuter  of  gravity.  Di- 
rectly before  aud  behind  the  kuife-edge  circular  mir- 
rors of  S-S""  diameter  are  attached,  with  whose  as- 
sistance the  swinging  of  the  pendulum  can  be  observed.  In  order  to 
avoid  magnetic  interferences,  brass  is  nsed  throughout  the  entire  in- 
strument. 

DBSOBIPTION  OF  THE  OBSEBVINa-BOOIf. 

The.observiog-room,  4™  square,  is  situated  in  the  basement  of  the 
west  wing  of  the  observatory.  As  the  walls  are  very  thick  and  the 
room,  being  on  the  sontfaern  side  directly  under  the  cupola,  is  protected 
from  the  direct  rays  of  the  sun,  the  changes  in  the  temperature  are 
very  slight. 

Id  the  middle  of  the  room  there  was  a  rigid  pillar  of  brick  with  its 
foundation  3  feet  deep.  On  its  south  sideistbecast-iron  bracket  which 
supports  the  pendulum,  so  arranged  that  when  once  placed  in  a  perpen- 
dicular position  it  can  be  securely  held  so.    The  whole  is  protected 
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from  air  distarbaiices  l)y  means  of  a  wooden  box  covered  with  cloth 
and  fastened  directly  to  tlie  pillar.  The  front  of  the  box  can  be  taken 
off,  80  as  to  remove  or  replace  the  pendtilnni,  wtiile  an  opening,  pro- 
vided with  a  cover,  in  the  top  allows  the  weights  to  be  moved  at  will. 
On  the  sides  in  front  of  the  mirrors,  already  described,  are  small  sqnaru 
windows  closed  witb  glass.  Later  this  box  was  covered  with  a  coat  of 
white  lead. 

The  telescope  with  which  the  oscillations  were  observed  had  au  open- 
ing of  8""'  and  80"'"  focal  distance.  It  was  fastened  on  a  brick  pillar  in 
commauicating  passage.  Tbe  scale  ntilized  in  the  observations  was 
on  glass ;  it  was  50°°'  in  length,  and  was  placed  at  a  distance  ot  500™ 
from  the  mirror.  The  magnifying  power  of  the  telescope  wassach  that 
the  tenth  of  a  millimeter  could  be  approximated,  and  after  some  prac- 
tice the  twentieth,  a  value  which  represented  about  a  second  of  arc. 
The  gradnation  error  in  the  scale  was  never  greater  than  O.Ol""". 

THE  ATTRACTINO  MASSES. 

Until  now  balls  of  lead  have  been  universally  used.  But  on  account 
of  the  softness  of  lead  it  is  almost  impossible  to  secure  a  geometric 
botly  homogeneous  in  its  structure;  besides, the  continued  suspeusioit 
■would  bring  about,  through  the  action  of  gravity,  deformities.  For 
these  reasons,  notwithstanding  its  small  specific  gravity,  the  preference 
was  given  to  cast-iron,  and  for  practical  convenience  and  the  |>ossibility 
of  a  more  exact  figure  tbe  cylindrical  shape  was  chosen.  They  were 
cast  under  pressure,  and  upon  a  subsequent  weighing  and  examination 
for  specific  gravity  they  appeared  practically  identical. 

These  masses,  each  of  which  weighed  325  kilograms,  were  so  hnng  by 
a  wire  rope  over  a  system  of  pulleys  that  they  always  balanced  one  an- 
other, and  could  be  easily  moved,  one  up,  the  other  down.  The  length 
of  tbe  rope  was  so  adjusted  that  when  one  of  the  cylinders  was  directly 
opposite  the  upper  end  of  the  pendulum  the  other  would  be  on  the  oppo- 
site side  and  directly  on  a  line  with  the  lower  end.  In  order  to  obviate 
any  lateral  motion  and  consequent  shaking,  each  cylinder  was  provided 
with  guiding  rollers  which  ran  up  tracks  attached  to  uprights,  firmly 
held  in  their  proper  places.  This  and  similar  precautious  were  so  well 
taken  that  during  the  eutire  series  of  observations  no  jarring  was  ob- 
served. 

ABEANGEMENT  OP  THE  OBSERVATIONS. 

When  the  pendulum  was  put  in  motion,  before  the  cylinders  if  ere  put 
in  place,  it  was  noticed  if  the  amplitude  was  bisected  by  the  vertical 
through  the  point  of  support.  If  not,  the  screw  in  tbe  upper  end,  al- 
ready referred  to,  was  made  use  of,  aided,  it  necessary,  by  a  change  in 
the  position  of  the  thin  piat<^is  on  the  top  of  the  rod. 

The  position  of  equilibrium  was  next  determined  by  placing,  for  in- 
stance, the  eastern  weight  near  the  upper  end  of  tbe  pendulum,  observ- 
ing a  series  of  four  consecutive  elongations,  then  changing  the  weiglits, 
observe  another  series  of  four  elongations.     Both  series  were,  with  few 
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exceptioas,  separated  from  one  another  by  a  complete  doable  swing. 
Xbe  observatioDB  were  repeated,  so  as  to  bave  two  or  three  sets  of  four 
readings  for  eacb  day.  The  arc  of  OBciUation  gradnally  decreased  to  a 
fixed  litnit,  since  tbe  series  were  so  arranged  tbat  the  transfer  of  the 
weights  could  be  made  to  follow  that  phase  of  oscillation  in  wbich  the 
change  in  tbe  direction  of  tbe  force  causes  a  retardation  of  its  motion. 
The  amplitade  of  tbe  arc  was  between  three  degrees  and  a  few  minutes, 
with  about  45'  as  an  average. 

With  the  determination  of  the  position  of  eqaitibriiim  that  of  tbe  da- 
ration  of  tbe  oscillation  is  closely  allied.  The  time  of  the  transit  of  a 
division  of  the  scale  over  the  wire  of  the  telescope  conld  be  estimated 
within  0.1  second.  These  transits  were  usually  observed  ou  three  divis- 
ions. If  the  times  of  trausite  of  the  same  phase  were  observed,  tbe  dif- 
ference would  give  an  approximate  value  for  tbe  time  ofadouble  oscilla- 
tion ;  which,  however,  must  be  corrected  for  the  decreased  arc  owing  to 
the  resistance  of  the  air. 

For  the  reduction  of  the  observations  there  is  still  needed  a  deter- 
mination of  tbe  sensitiveness  of  the  pendnlnm.  This  is  also  found  from 
tbe  period  of  oscillation,  by  changing  the  position  of  the  supplemental 
weights  attached  to  the  upper  end  of  the  pendulum.  Each  observed 
period  in  combination  with  the  normal  period  gave  the  moment  of  in- 
ertia and  tbe  distance  of  the  center  of  gravity  from  tbe  knife-edge. 

lu  all  tbe  observations  a  chronometer  giving  stellar  time  was  used,  and 
vas  compared  both  before  aud  after  each  series  with  the  standard  clock 
of  the  observatory.  Barometric  readings  were  made,  as  well  as  those 
for  temperature,  which  were  taken  from  thermometers  placed  in  various 
parts  of  the  room. 

Laplace  noticed,  aud  Bessel  proved  by  experiments,  that  the  shape  of 
tbe  knife-edge  supporting  a  pendulum  exerted  an  appreoiahle  etfect 
upon  tbe  period  of  oseillation  and  the  diminution  in  the  amplituOe. 
Since  this  period  furutKhea  an  important  element  in  all  reductions,  It 
was  necessary  to  iiivestigdte  the  effect  of  the  dulling  of  the  knifeeilge. 
At  the  same  time  the  resistance  of  tbe  air  and  its  resulting  interference 
were  investigated. 

The  compntation  of  tbe  moment  of  inertia  was  divided  into  parts, 
taking  up  first  the  moment  for  the  mean  position  of  the  instrument  as 
previously  determined,  using  in  this  connection  tbe  moment  of  a  mate- 
rial line  coincident  with  the  axis  of  tbe  pendulum  rod  and  perpendicu- 
lar to  the  line  joining  the  centers  of  the  attracting  masses.  The  at- 
traction of  the  masses  is ; 

2ff/f» g 6{  i/{ainif+W-  V(^+hy+ti'+  2h) 
in  which  mg  is  the  weight  of  the  ball,/  a  constant,  d,  2h,  and  B  tbe 
specific  gravity,  height,  aud  radius  of  the  cylinder,  and  a  the  distance 
of  the  middle  point  of  the  ball  to  the  center  of  tbe  cylinder.  If  I  is  the 
distanceof  the  center  of  the  ball  from  the  knife-edge,  the  moment  will  be: 
2jr/mg6HVa-hf+W-  v'(^+Ap+lF+2A) 
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The  effect  of  the  screws  and  tbe  rollers  serving  as  gaicles  for  the 
c^iiaders  was  uest  iovestigated  and  allowaoce  tberefor  duly  made, 
likewise  for  such  other  parts  as  were  Dot  of  an  eliminating  character. 
After  makiog  all  corrections  that  presented  themselves  the  reaalt  was 
tbe  desired  moment  for  the  normal  position  of  the  itendulam.  The 
next  thing  was  to  find  what  change  was  produced  upon  this  moment 
by  giving  to  tbe  pendulum  a  certaiu  positiou ;  that  is,  when  the  pendu- 
lum is  at  a  known  point,  as  shown  by  the  reading  of  the  reflection  od 
tbe  scale.  By  combiuiog  both  elongations  certain  terms  in  tbe  com- 
putatiou  disappeared,  thns  simplifying  the  labor.  If  2<p{a)  represents 
the  moment  in  tbe  uormtil  position  of  the  pendulum,  regarding  a  as 
the  distance  from  the  origin,  b  the  linear  deviation  of  tbe  middle  ol  tbe 
ball,  e  the  deviation,  likewise  expressed  jn  linear  measare,  caused  by 
attraction,  the  moment  will  be  expressed  by  tp[a+b—€)  for  the  first 
position  of  the  weights  and  <p{a—bs)  for  tbe  second.  Tbe  sum  of 
both  is  2<p(a—e)+b*<p"{a—e),  but  since  ^'{a—e)=0,  the  resultiuK 
moment  can  be  expressed  by  2ip(a)—2e<f/la),  a  value  which  can  be  ac- 
cepted as  safficiently  accurate  when  it  ia  oonaidered  that  e  never  ex- 
ceeds two  millimeters. 

Although  the  attraction  of  the  cylinders  upon  the  instrument  is  the- 
oretically determined  with  sufficient  precision,  yet  tbe  accuracy  of  the 
final  result  is  limited  by  the  closeness  with  which  the  constants  are 
known.  Therefore  it  is  preferable  to  eliminate  from  the  final  result 
those  constants  which  can  not  be  ascertained  with  tbe  desired  accu- 
racy.   This  can  be  done  in  the  followiiig  simple  manner: 

Suppose  a  series  of  observations  with  the  complete  apparatus  ^ve 
for  the  mean  density  d,  and  a  second  series  after  diminishing  the 
weights  on  tlie  upper  end  of  the  pendulum  gave  ^„ ;  the  difference  be- 
tween these  two  values  rests  upon  a  false  value  for  the  specific  gravity  of 
the  pendulum,  not  regarding  errors  of  observation  for  tbe  present.  If  JC 
is  the  error  in  the  moment  arising  from  this  cause,  tbe  true  value  can 

be  derived  from  J=J,-l--^  ,  J=J,,+  ^- ,  in  which  m,  and  ni,,  are  ob- 
'    m,  "     m„  '  " 

tained  from  the  observntions.    In  this  manner  tbe  attraction  of  the 

weights  upon  the  pendulum-rod  appears  to  be  perfectly  eliminated 

from  the  final  result.    It  is  conditioned  upon  tbe  value  accepted  as  the 

attraction  of  tbe  balls  alone,  in  which  no  uncertainty  is  involved,  while 

tbe  agreement  J,  and  J„  furnishes  a  thorough  control  over  tbe  experi- 

meuts. 

Correction  for  the  resistance  of  the  air  was  applied,  and  a  law  for  the 
decrease  in  the  amplitude  sought.  This  was  found  to  be  proportional 
to  the  first  power  of  the  velocity,  a  result  which  agrees  with  the  expres- 
sion found  by  Comu  and  Bailie  lor  the  effect  of  tbe  air  upon  the  torsion 
balance. 

The  constants  were  determined  witb  great  care,  and  in  each  case  the 
noits  of  weight  and  measure  were  compared  with  the  standards,  while 
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the  Specific  gravity  was  ascertaJDed  from  some  metal  taken  from  the 
same  crncible  from  which  the  weights  were  cast.  The  relative  poBitioa 
of  the  weights  aud  peodolain  halls  during  the  observations  w  as  an  im- 
portant factor,  as  was  also  the  radios  vector  of  each  of  the  balls,  aud 
they  were  most  carefully  investigated.  It  was  found  that  after  the  first 
few  days  there  was  no  appreciable  change  in  the  length  of  the  wire  rope 
supporting  the  weights,  so  that  the  employment  of  the  mean  relative 
position  could  not  introduce  dangerous  errors.  The  length  of  the 
pendulum  balls  from  the  knife-edge,  the  principal  element  entering  into 
the  computation  of  the  moments,  was  measnred  by  a  standard  catbeto- 
meter  belonging  to  the  Prussian  commission  of  standards.  The  dis- 
tance of  the  knife  edge  from  the  scale  was  ascertained  by  means  of 
direct  measurement  and  by  triangulation  with  results  quite  harmonious. 
In  the  determination  of  all  the  constants  the  effort  was  made,  and  suc- 
cessfully it  is  believed,  to  keep  the  error  within  one  uuit  iu  the  third 
decimal  place. 

Just  here  it  might  be  mentioned  that,  taking  every  possible  element 
into  consideration,  the  resulting  moment  of  the  pendulum  with  the  balls 
for  both  positions  of  the  weights  was  lO-SIOdif,  while  without  the  balls 
it  was  4.3578(f,  in  which  6  represents  the  specific  gravity  of  the  weights. 

DISCUSSION  OP  THB  OBSEBTATIONS  AND  RBStTLTB. 

The  observations  consisted  of  the  determination  of  the  duration  of 
oscillation  and  the  equilibrium  position  of  the  pendulum,  for  which  a 
series  of  fourteen  observations  were  made  witli  the  balls  on  the  pendu 
lum  and  twelve  with  the  balls  removed.  They  werebeguu  with  a  large 
amplitude  and  conti'uned  until  the  arc  passed  over  was  only  six  or  ten 
minutes.  In  both  cases  a  continuous  decrease  in  the  time  showed  it- 
self, which  could  not  be  explained  by  the  usual  reduction  to  the 
smallest  swings.  Hence  the  time  was  taken  fur  two  double  swings 
when  the  amplitude  was  at  an  average  value,  and  two  or  more  times 
taken  ou  each  side  of  this  value.  These  observatious  were  adjusted 
graphicall}',  a  method  which  answered  in  tht»  case  iu  consequence  of 
the  regularity  in  the  values.  The  theoretical  time  was  compared  with 
the  observed,  and  the  discrepancy  reduced  to  a  minimnm.  Knowing 
the  equilibrium  position  of  the  pendulum,  aud  the  distance  of  the  ball 
from  this  point,  at  each  elongation  a  simple  subtraction  gave  the  dis- 
tance of  the  ball  from  the  attracting  body. 

The  formula  used  iu  the  final  computation  was : 

jr  =  a  constant  J^n-RJ  l+ff—(sa—€jC0B*^\ 
iu  which  J  is  the  desired  density,  B  the  polar  radius,  a  the  ratio  of  the 
equatorial  centrifugal  force  tothepolarf  )  e  the  ellipticity  of  the 

earth  riirnr.--^  1*""^  V  t''^  geographicall  atitude  {52°  23").    This  gave 
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with  tlie  balls  J,=c3.(i51iL0.Ul7  and  without  ^,,=5.731^0.020.  As  al- 
ready iatiinated  the  discrepaucy  is  to  be  ascribed  Co  the  iaitcoaracy  in 
the  (letermiDation  of  the  weight  of  the  pendalam,  so,  nsing  the  formtUffi 
already  given ; 

A       J.I       .       ..iC.  ...^     W.J,— «„J„ 

J=J,-t — ,  J=^,,-\ ,  from  which  J=— ?— < '-^~ii 

'    JH/  "    m„  m—m„ 

the  redaced  obserrations  gave 

m,=4.6268±  0.0136 
iM,,^  1.9269  ±0.006 
from  which  the  mean  density  J  =5.594  ±0.032. 

The  probable  error  of  the  final  resalt  might  have  been  reduced  by  ia- 
creasing  the  number  of  observations.  Still  it  seemed  hetler  while  test- 
ing tliis  new  method  not  to  accumulate  too  much  material  or  more  than 
was  needed  to  reach  a  reaaonably  accurate  result.  But  since  the  ez- 
periments  here  made  poiut  to  the  possibility  of  a  better  eolation  of 
this  problem,  it  is  intended  to  carry  the  observations  farther,  and  by  a 
uew  determination  of  tlie  coustauts  to  secure  results  indepeudent  of 
their  first  delermiuation. 

CONCILUSIOM. 

For  the  purpose  of  comparisoD,  the  previoosly-fonud  values  for  the 
mean  density  might  properly  be  given  here. 

Maskelyno  found  from  local  deflection  at  ScLehallien,  4.713 ;  Goloael 
James,  at  Arthur's  Seat,  5.14;  Carlini  and  Airy  received  from  penda- 
lum  deterrnitiariontt  4.837  and  6.623,  and  in  more  recent  times  Mendeo- 
hall  and  von  Sterneck,  5,77. 

Cavendish  (5.48),  Iteieh  (5.49,  in  the  revision  5.58),  Baily  (5.66,  after 
correction  by  Coniu  and  Bailie,  5.55),  Oornu  and  Bailie  (5.56)  osed  the 
torsiou  balanci-,  finally  Joily  (5.692),  Poynting  (5.69)  utilizing  the  ordi- 
nary balance.  The  result  here  found  is  considerably  smaller  than 
those  found  by  Jolly's  method,  aud  slightly  larger  than  the  values 
which  the,  torsion  balance  gave,  especially  the  corrected  value  of  Baily. 
I  think,  however,  that  the  correction  here  referred  to  as  made  by  Coma 
and  Bailie  adinttH  of  criticism.  As  in  the  present  case,  Baily  observed 
in  each  position  of  the  weights  four  stationary  points.  He  also  used 
the  time  when  the  balance  was  stationary  at  its  greatest  elongatioD 
for  changing  the  weights,  so  that  the  last  observation  of  each  series 
might  at  the  same  time  be  the  first  of  the  next  series.  With  most  of 
his  observations  the  diO'i^renco  between  two  consecutive  elongations  ou 
the  one  side  did  not  agree  with  the  corresponding  difference  on  theotber, 
aud  furthermore  this  difl'ereoce  was  alwaysgreater  on  the  side  where  the 
first  reading  was.  Ooruuaad  Bailie  couoluded  that  this  lack  of  symme- 
try was  owing  to  the  presence  of  a  constant  error  which  was  not 
eliminated  in  the  subsequent  adjustments.  However,  it  is  not  equally 
.ippurent  that  the  tendency  of  this  enur  is  to  increase  the  final  result. 
According  to  their  belief  the  irrrgalarity  referred  to  in  the  diminution 


MEAN  DENSITY  OF  THE  EABTII.  643 

of  tbe  amplitnde  is  owing  to  ttnsteadinoas  whicti  was  caasetl  by  tlie 
cbauge  of  tbe  weights,  and  therefore  iuUuences  tbe  first  reading  of  e:icb 
series.  But  it  is  uot  easy  to  see  bow  tbe  distnrbaDce,  which  was  so  regn- 
Jar,  can  be  explained  in  this  manner,  especially  since  Baity  has  ex- 
pressly referred  to  the  perfiut  isolation  of  the  masses,  and  their  easy 
motions  free  from  jar.  He  did  not  explain  wilh  equal  clearness  the  way 
in  which  be  obviated  such  dislnrhances  as  might  arise  from  change  of 
temperature,  disturbances  which,  at  tbe  beginning  of  bis  observations, 
oansed  serious  difficulties.  The  supposition  of  a  difference  of  temper- 
atnre,  scarcely  shown  by  a  tbermoroeter,  between  tbe  masses  and  the 
baliiutte  inclosed  in  a  thick  box  seems  justified,  and  such  differences 
are  sufficient  to  explaiu  the  disturbances  of  a  system  swinging  with 
snch  a  slight  inertia.  They  would  be  analogous  to  tbe  irregularities 
which  have  been  observed  iu  these  experiments  to  exist  between  the 
temperature  of  the  two  sides  of  the  i>endnlum-rod  and  which  were  in 
direct  dependence  upon  the  algebraic  sign  of  tbe  motion  of  the  zero 
point  from  the  source  of  beat.  The  disturbances  which  showed  them- 
selves in  Bail>  's  series  of  observations  were  regarded  as  a  change  of 
sign  in  the  course  of  the  zero  point,  which  produced  snob  an  effect  that 
tbe  observed  deflection  grew  regnlariy  with  tbe  time  since  tbe  transfer 
of  tbe  weights  to  their  new  iMisitiou.  The  plan  of  computing  the  posi- 
tion of  equilibrium  from  tbe  last  three  numbers  of  each  series,  a  method 
which  leads  to  a  much  smaller  value,  was  set  aside  by  Cornu  and 
Bailie  for  oue  which  will  increase  tbe  error  iu  the  reduction  of  Bail^'s 
work.  It  would  have  been  too  much  to  expect  for  this  reason  a  smaller 
value  for  the* mean  density  of  the  earth  from  Baily's  observations  than 
would  have  resulted  from  the  avoidance  of  this  error,  a  remark  intensi- 
fied by  the  deviation  of  his  result  from  those  deduced  by  others  from 
the  torsion  balance.  Unfortunately  it  is  not  i>osAibIe  to  reach  from  the 
ot>servations  any  conclusion  regarding  the  two  opposing  hypotheses, 
since  no  readings  are  given  of  a  long  series  without  changing  the 
weights. 

The  observations  here  given  have  shown  that  tbe  pendulum  is  a  most 
excellent  instrument  for  the  determinatiou  of  gravity,  a  problem  which 
for  a  time  it  did  not  seem  competent  to  solve.  It  is  to  be  hoped  that 
its  somewhat  restricted  domain  may  be  extended.  In  this  conufCtion 
there  may  be  mentioned  tbe  determining  of  inner  friction,  a  matter  of 
great  importance  iu  the  mechanical  theory  of  gas.  Since  tbe  resist- 
ance of  tbe  air  in  the  case  of  a  sensitive  pendulum  causes  a  rapid  de- 
crease iu  the  amplitnde  of  tbe  arc,  tbe  amount  of  retardation  is  so  con- 
siderable that  an  accurate  determination  of  the  desired  quantity  can 
best  be  secuied  from  a  few  observations.  The  results  might  be  modi- 
fie<l  by  an  appreciable  change  in  the  sensitiveness,  atmospheric  press- 
ure, or  temperature.  Stokes  bns  discussed  tbe  case  in  which  an  infin- 
itely long  cylindrical  rod  o«cill:iles  so  that  its  axis  remains  parallel. 
The  solution  of  this  is  closely  related  to  that  of  a  rod  swinging  about 
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»  fixed  axis  in  a  closed  box,  if  in  addition  to  the  conditjonal  «qaatioii8 
which  arc  to  be  falfilled  on  the  sarface  of  the  rod  certain  others  are 
introdaced.  In  th^s  waj  Stokes  redaced  Baily's  experiments  with  the 
rod-shaped  seconds  pendulam.  Id  the  foregoing  case  the  pendnloiu- 
rod  was  hollow,  into  which  the  air  coald  enter  anrestricted.  This  cod- 
dition  complicated  the  problem ;  however  only  a  few  changes  in  the 
constmction  of  the  pendalnm  would  be  necessary  in  order  to  render 
Stokes's  theory  applicable. 

May  the  apparatus  whose  application  to  a  special  case  is  here  shown, 
prove  itself  nsefol  in  physical  iuvestigatious  iii  other  realms. 

In  *' Foblicationen  des  Astrophysikaliaohen  Observatorinms,"  vol. 
Ti  (the  preceding  part  of  this  abstract),  I  have  given  a  series  of  obser- 
vations which  I  prosecuted  with  a  peculiarly  constructed  )tendnlnm  for 
the  purpose  of  determining  the  mean  density  of  the  earth.  The  dis- 
cussion of  these  obserrationa  led  to  satisfactory  results,  but  the  exper- 
iments justified  the  expectation  that  a  greater  accuracy  might  be 
reached  by  an  elimination  of  certain  obstacles,  partly  of  an  accidental 
nature,  and  especially  by  a  more  thorough  protection  against  the  itifla- 
ence  of  temperature  change.  The  results  of  the  observations  made 
after  the  application  of  the  contemplated  improvements  gratifie^l  the 
anticipations,  since  the  probable  error  in  the  latter  set  of  experiments 
is  only  one-third  of  that  obtained  by  the  former.  The  axes  of  the  cy- 
linders, which  were  directed  towards  the  center  of  the  balls  attached 
to  the  pendulum,  during  the  first  experiments  made  »u  angle  with  the 
plane  of  oscillation  in  order  to  secure  a  sufficient  proximity  of  the  balls 
to  the  attracting  masses.  This  state  of  afi'airs  complicated  the  numeri- 
cal computation  of  the  situation  of  the  pendulum  with  respect  to  the 
masses,  since  besides  the  measurement  of  the  separation  of  their  sur- 
faces from  the  middle  point  of  the  apparatus  it  was  necessary  to  accu- 
rately ascertain  the  difference  of  direction  which  the  axes  of  the  masses 
made  with  the  plane  of  oscillation.  The  supports  were  so  changed  that 
the  axes  conld  be  brought  precisely  into  the  plane  of  the  pendulam. 
This  simplification  madeit  possible  to  secure  such  a  position  as  to  allow 
a  more  ready  and  accurate  measurement  of  the  distance  of  the  masses 
from  the  apparatus,  and  at  the  same  time  it  served  to  keep  it  in  that 
position.  Ou  both  sides  of  the  pillar  which  supported  the  iustrumeot 
places  were  attached  for  the  support  of  a  contact  lever  rotating  about 
a  vertical  axis.  One  arm  of  this  lever,  terminating  in  a  sharp  point, 
rested  against  the  back  of  the  attracting  mass,  while  the  other  arm 
swept  over  a  short  scale  divided  into  millimeters,  provided  with  a  reg- 
istering apparatus  so  that  its  position  could  be  readily  ascertained. 
Since  the  lengths  of  the  arms  were  as  1: 4,  a  change  iu  the  situation  of 
the  cylinder  could  be  estimated  to  a  tenth  of  a  millimeter  withont  dif> 
fieulty.  In  case  of  a  contrary  movement  of  the  mass,  the  pin  of  the 
lerer  would  keep  in  contact  with  it  through  action  of  a  pressure  weight 
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on  the  lever.  The  gaides  on  the  sides  were  renewed  and  made  stronger 
so  as  to  counteract  all  swinging  motions  of  the  masses. 

While  the  changes  and  impiovements  jnst  referred  to  were  being 
made  to  secare  a  more  accurate  aod  ready  determination  of  the  con- 
stants, protection  against  the  ill  effects  of  sadden  and  irregular  changes 
ID  temperature  iu  the  neighborhood  of  the  apparatus  was  so  complete 
as  to  obtain  a  closer  agreement  in  the  resalts  of  the  experiments.  The 
door  and  window  were  also  tightened  and  the  wooden  coverings  coat«d 
with  paint  The  box  containing  the  pendnlam  was  covered  with  tin- 
toil  and  white-lead,  and  the  attracting  masses  were  likewise  sulyected 
to  a  covering  of  tio-foit  so  as  to  free  them  Avm  the  action  of  the  lamp 
which  illaminated  the  scale.  To  still  farther  secure  the  apparatus  from 
sndden  changes  of  temperature  during  a  series  of  observations  all  oper- 
ations were  conducted  without  entering  the  room,  employing  electricity 
to  mark  the  correct  height  of  the  cylinders  when  their  positions  were 
changed. 

With  the  precautions  just  referred  to,  it  was  possible  not  only  to  keep 
the  temperature  of  the  room  constant  daring  a  series  of  observations, 
bnt  also  to  eliminate,  so  far  as  the  thermometer  would  show,  the  effect 
of  the  warmth  of  the  lamp,  which  was  apparent  daring  the  first  set  of 
experiments. 

A  disturbance  was  however  noticeable,  caused  by  a  temporary  hori- 
zontal Btratiflcatiou  of  temperature,  which  in  the  neighborhood  of  the 
apparatus  was  interrupted  by  the  changing  of  the  masses  whose  tem- 
peratures were  uneqaal.  I  sought  to  compensate  the  operation  of  this 
ioterruption  by  so  attaching  lead  disks  of  the  same  diameter  as  the 
cylinders  that  they  remained  in  every  position  opposite  the  masses,  in 
this  way  securing  at  each  change  the  same  temperature  throughout  any 
horizontal  cross-section  of  the  pendulum. 

The  order  of  observing  is  essentially  the  same  as  during  the  former 
series;  however,  instead  of  having  a  pause  in  the  middle  of  the  set,  with 
four  readings  on  each  side,  or  before  and  after,  the  eight  or  ten  readings 
of  the  elongations  of  the  pendulum  were  consecutive,  in  this  way 
making  it  possible  to  discuss  the  observations  of  a  day  as  equably  dis- 
tributed over  the  period  of  observation.  In  the  determination  of  the 
time  of  oscillation  of  the  pendulum  after  the  removal  of  the  extra  weight 
OD  its  apper  end  a  better  method  was  adopted  by  computing  the  desired 
quantity  directly  from  the  means  of  two  series  of  observations  separated 
fh>m  one  another  by  a  oonsiderabte  interval. 

In  the  first  experiments  I  computed  numerically  the  attraction  of  the 
masses  apon  the  pendulum  rod.  The  reenltwas  important,  especially 
as  a  control  or  check  npon  the  experiments,  bat  on  account  of  the  un- 
certainty in  the  computation  of  certain  constants  which  entered  into 
the  work,  it  was  not  to  be  compared  with  the  latter  resalts  which  were 
obtained  by  an  empirical  elimination.  In  these  computations  this  con- 
trol coald  be  dispensed  with,  thus  relieving  one  of  the  numerical  work 
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which  tJie determination  ofthemomeiitsof  the  peudulunirpijiiirrd.  On 
the  other  hand  it  vas  desirable  to  make  surer  the  empiriciW  eliiuiiiatloii 
or  aBcertaining  of  these  constants  by  increasing  and  modifying  the  ob- 
servatioDS.  I  have  tlierefore  made  a  serieji  of  observations,  nsing  on 
the  pendnlnm  balls  of  lead  the  same  size  but  heavier  than  the  t)ra»t 
balls,  which,  combined  with  the  series  made  wilbont  any  balls,  gave  an- 
other result  independeut  of  the  resnlt  obtained  when  the  brass  balls  were 
nsed. 

In  all  other  respettts  the  method  of  reduction  was  the  same  as  daring 
the  first  dptermination. 

The  value  found  for  the  mean  density  is  5.679J:  0.012. 
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AMEBBIQUE8,  AMEBIOHO  VESPUOUI,  AND  AMEBIGA. 


y  JULBB  HaRCOU. 


DTTKODXTCTION. 


Th«  Amerriqoes  tribe  of  ladiaas,  now  few  ia  nomber,  are  confined 
to  tbeir  mountains,  called  Sierra  Ameiriqae,  wlitcti  form  tbe  cordiltera 
between  Lake  Nicarogna  and  tbe  Mosqaito  coast,  in  the  province  of 
Oh  on  tales,  yicaragna. 

By  a  combination  of  circnmstauees,  not  rare,  in  what  pertain  to  the 
first  disGoveriea  made  in  the  New  World,  the  name  of  Amerrique  was 
Dot  printed  or  perhaps  eveu  written  in  docainents  until  1872,  when  tbe 
late  Thomas  Belt,  a  naturalist  of  genius,  during  au  exploration  of 
Nlcaragaa,  heanl  of  tbe  name  and  used  it  in  his  excellent  and  very 
remarkable  book  "The  Naturalist  in  Nicaragua,"  London,  1874.  De 
Humboldt  says :  *' Las  pays  d^coaverts  les  premiers  sont  aujonrd'hni 
oubli^s  et  presque  deserts."  (See  "  Examen  critique  de  lliisteire  de  la 
g6ograpfaie  dn  uoarean  coDtiDeut,!bvol.  in,  p.  3Sl,  Paris,  1839.) 

SIEBBA  AHEBRI<)UB  AND  THE  AHEBBIQUES. 

I  quote  all  I  have  been  al>le  to  gather  on  tbe  subject : 
"At  a  short  distance  to  the  west  (of  Fairbaim's  ranch,  2  leagues  from 
Libertad.  Nicaragua),  rise  the  precipitous  rocks  of  the  Amerrique  range, 
with  great  perpendicular  cli^,  and  huge  isolated  rocks  and  piuacles. 
The  name  of  tliis  range  gives  us  a  clue  to  the  race  of  the  ancient  inhab- 
itants. In  the  highlands  of  Honduras,  as  has  been  noted  by  Squiera, 
tbe  termination  of  tique  or  rique  is  of  frequent  occurrence  in  the  name 
of  places,  as  Ckaparriatique,  Lapaterrique,  LloUque,  Ajuterique,  and  oth- 
ers. The  race  that  inhabited  this  regiou  were  tbe  Leuca  Indians.  •  -  • 
I  tbiuk  that  the  Leuca  Indians  wvre  the  ancient  inhabitants  of  Chon- 
tales,  -  -  -  aud  that  they  were  partly  conquered,  and  their  territories 
encroached  upon  by  the  latter  before  the  arrival  of  tbe  Spaniards." 
Now  the  Ghontales  Indians  are  confined  to  tbe  western  part  of  tbe 
province  of  that  name  (departamento  de  Obuntales),  west  of  tbe  cordil- 
lera  or  Amerrique  range ;  while  all  the  easteru  part,  as  far  as  tbe  Mos- 
quito coast  (Beservu  Mosquita),  is  inhabited  by  uncivilized  Indians 
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called  Varibisi  or  Osralbe,  and  alao  Amerriques,  Carcas,  and  Batnaa  Id- 
diaoB — tribtu  de  aborigenes  no  dviliiiadoa — as  tbey  are  called  on  maps  of 
Nicaragua. 

Oq  Fairbairn'B  RanRh:  "  There  are  many  evidences  of  a  large  Indian 
popalatioD  having  lived  at  this  spot,  and  their  pottery  and  fragments 
of  tlieir  stones  for  braising  maize  bave  been  foaml  in  some  graves  tbat 
have  been  opened."  -  -  •  "  There  are  many  old  Indian  graves,  covered 
with  mounds  of  earth  and  stones."  (See  "The  Natoralist  id  Nicara- 
gaa,"  p.  154.)  A  t  page  324,  Belt  refers  again  to  the  cordillera,  saying : 
"About  noon  we  came  in  sight  of  the  Amerrique  range,  which  I  recog- 
nized at  once,  and  knew  that  we  had  reached  the  Juigalpa  district." 

As  regards  gold.  Belt,  the  engineer  of  the  Giiontales  Gold  Mining 
Oompauy,  daring  bis  foar  years'  residence  in  Nicaragna,  was  partica- 
larly  well  posted  as  to  the  location  of  the  mines;  and  he  says:  "Gold 
mining  at  Santo  Domingo  is  confined  almost  entirely  to  anriferons 
quartz  lodes,  no  altnvial  deposits  having  been  found  tbat  will  pay  for 
working.  -  -  -  Tbe  gold  does  not  occnr  pare,  bat  is  a  natural  alloy 
of  gold  and  silver,  containing  about  three  parts  of  the  former  to  one 
of  the  latter.  -  -  -  The  small  town  of  Libertad  is  tbe  principal  min- 
ing centre  of  Ghontales.  There  are  a  great  number  of  gold  mines  in  its 
vicinity." ' 

Tbe  absence  of  paying  }>Ia««rs,  or  anriferons  alluvial  gravels,  in  the 
valleys  of  the  Kios  Mico  and  Carca,  the  two  main  affluents  of  the  Bio 
Blewflelds,  shows  that  they  had  been  worked  oat  in  tbe  old  Indian  time. 

The  following  Iett«r  from  Mr.  Belt,  written  a  short  time  before  bis 
premature  death,*  is  interesting,  because  it  gives  his  impression  after 
reading  my  first  paper  on  tbe  "OrigiBof  the  name  America,"  published 
in  the  Atlantic  Monthly  for  March,  1876 : 

London,  April  8, 1878. 
M.  JULBB  Maboou, 

Salins,  Jura,  France: 
Ht  DBAS  Sib  :  I  am  much  obliged  to  yon  for  your  kind  letter  and 
the  copy  of  yonr  most  ingenious  speculation  respecting  the  origin  of  the 
name  "  Am^rique." 

The  Amerrique  range  in  Nicaragua  was  well  known  to  me,  and  the 
onrious  coincideace  with  tbe  name  of  tbe  continent  bad  otteu  struck  me, 
bnt  only  as  a  coincidence. 

I  hope  yon r  suggestion  will  receive  the  attentioa  itdeserves,  and  tbat 
the  origin  of  the  uame  will  be  thoroughly  inquired  aboot.  Should  it 
tnm  out  as  you  believe,  you  will  have  cleared  up  a  most  interesting 
point. 

I  am,  dear  sir,  yours  very  truly, 

Thomas  Belt. 

In  1887,  by  a  happy  circumstance,  I  was  able  to  commnnicate  with 
Senator  Don  Jos6  D.  Rodriguez,  of  Managua  (Nicaragua),  who  lived  for 

'Tbomu  Belt,  baro  iu  Newcaatle-npaD-Tjrue,  ISXt,  died  at  Kadbm  City  (Kanwa), 
the  31at  of  September,  IStS. 
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many  years  in  the  dsitrict  of  Ohootales,  and  vho  was  also  a  personal 
Mend  of  ThomaB  Belt.    Here  are  extracts  from  two  of  his  lettera  to  me  : 

Wabbikotoh,  D.  C,  December  29,  1887. 

-  •  •  The  word  Amerriqw  is  pronounced  as  Mr.  Thomas  Belt  wrote 
it  by  the  natives  of  the  tribe,  with  whom  I  have  conversed.  These  In- 
dians seem  to  have  been  formerly  a  powerfnl  tribe.  At  a  distance  from 
the  sierra  (range),  in  the  level  ground,  there  are  extensive  spaces  which 
were  at  one  time  cemeteries  and  nndonbtedly  belonged  to  these  Indians. 

It  is  certaiD  that  towards  the  sonth  other  tribes  inhabited  that  region. 
It  is,  moreover,  easy  to  note  that  they  kept  np,  from  a  very  ancient  date, 
a  commnnication  with  the  Atlantic  coas^  cultivating  probably  friendly 
relations  with  the  once  war-like  tribe  of  the  Moscos,  wlio  held  the  coau- 
try  from  aboat  Lagnna  de  Carataaca  (Honduras)  and  the  Cape  tiracias 
&  Dios  to  a  little  soatb  of  the  Lagana  de  Perlas  and  the  rio  Blewtields. 

At  the  present  day  the  Amerriques  are  few  in  number,  bnt  I  do  not 
feel  able,  at  the  moment,  to  give  anj'  sufficient  reason  for  the  fact.  They 
are  not  molested  by  any  one  and  they  live  at  their  ease  in  their  mount- 
ains, but  it  is  evident  that  no  long  time  will  elapse  before  they  disap- 
pear entirely,  perhaps  by  absorption  into  other  tribes.  -  -  -  Mr. 
Thomas  Belt,  to  whom  you  refer,  mnst  have  had  occasion  to  know  the 
mountains  and  the  Indians  of  that  name  during  a  journey  which  he 
made  over  the  cordillera  to  Matagalpa  and  Segovia.  I  served  under  the 
order  of  that  gentleman  in  the  mines  of  Ohontales,  and  enjoyed  the 
honor  of  his  friendship  and  confidence. 

Washington,  January  12, 1888. 
-  •  •  I  can  assure  you  that  the  insinnation,  ascribed  to  Mr.  Peralta, 
that  the  name  Amerrique  was  invented  by  my  deceased  friend,  Mr. 
Thomas  Belt,  is  an  entirely  gratuitous  one.  The  mountain  range  and 
the  tribe  of  the  Amerriques  have  existed  in  Nicaragua  for  centuries 
which  itis  beyond  ourpower  to  determine;  and  these  facts  may  be  veri- 
fletl  at  any  moment  Moreover,  Mr.  Belt  was  a  serious  person,  who 
would  never  have  lent  himself  to  a  deception. 

This  protest  of  Senator  J.  D.  Rodriguez  was  brought  out  by  the  posi- 
tion taken  by  a  few  opponents,  who  claimed  that  because  the  map- 
makers  have  not  inscribed  the  name  Amerrique  on  any  of  the  maps 
known  until  now,  the  name  Amerrique  applied  to  a  chain  of  mountains 
of  Nicaragua  was  created  out  of  Mr.  Belt's  *'  inner  consciousness." 
Don  Maonel  M.  de  Peralta,  minister  of  Ooeta  Rica  at  Washington,  wrote 
a  letter  to  the  President  of  the  Republic  of  Nicaragua,  Don  Ad.  Car- 
denas, asking  if  there  really  is  in  "el  departamento  de  Chontales"  a 
chain  of  mountains  known  by  the  name  of  Ameriqne,  Amerrique,  or 
Americ  The  answer  not  only  oonllrmed  the  existence  of  the  Sierra 
Amerriqne,  bntalso  of  a  tribe  of  Indians  called  "los  Amerriques";  and 
that  the  spelling  of  the  name  was  as  Mr.  Belt  wrote  it :  Amerrique,  with 
two  r*s. 

From  those  well-authenticated  &cts,  we  can  be  fhlly  confident  that 
there  are  still  in  existence  the  remnants  of  an  Indian  tribe  calling  them- 
selves Amcrriguea,  formerly  powerful,  and  extending  over  a  great  part 
of  the  ground  between  the  Lake  of  Nicaragua  and  the  Atlantic  coast. 


650  MISCELLANEOUS   PAPEB8. 

Tbe  mouutaiiis  to  nbicb  they  »ro  now  cooflaed  ate  called  Amerrique 
range,  or  Sierra  Amerrique;  and  tbey  bave  ocenpied  for  ceotaries  tbe 
ricbeat  gold  area  of  tbe  region.  Tbe  gold  mines  are  nnmerons  and  are 
worked  even  to  this  daj,  od  a  great  scale,  round  Libertad,  Sauto  Do- 
mingo, and  Jaigalpa,  where  great  qnautities  of  the  precioos  metal  have 
been  and  are  still  extracted.  Tbe  name  Jnigalpa  (Huzgalpa)  means 
tbecoDutry  of  gold;  and  tbe  name  of  the  Mosqaito  coast  in  the  Indian  lan- 
guage is  Tauzgalpa,  or  Tagnzgalpa.  Onlpa  means  gold,  bo  that  the  trae 
name  of  the  country  between  the  Cape  Oracias  &  Diosto  the  Bios  Bama 
and  San  Jaan,  iustead  of  being  Mosqaito  coast  or  Mosqaita,  jb,  accord- 
ing to  tbe  aborigines,  Oold  Ooatt. 

Now  let  us  see  about  tbe  flrai  explorations  by  European  navigators 
of  tbe  ooast  of  the  central  part  of  the  Sew  World. 

FIBST  TOTAOB  OF  TESPUCCI. 

From  tbe  beginning  we  are  confronted  by  the  most  contested  of  Ves- 
pucci's voyages,  May,  1497,  to  v>ctober,  1498.  Las  Oasas,  Herrera, 
Charlevoix,  Robertson,  Tirabo8<!hi,  Mufioz,  Navarette,  and  Washing- 
ton Irving  declare  that  the  antbor  of  the  "Quatuor  Navigationes  "  baa 
forged  bis  first  voyage.  Alexander  de  Humboldt,  after  calling  bis  so- 
called  first  voyage  pritendu,  tries  to  show  an  alibi  for  Vespucci,  who, 
according  to  his  opinion,  was  then  in  Sevilla  and  at  San  Lucar  snper- 
intending  tbe  arming  of  a  fleet  for  tbe  third  voyage  of  Orisroforo  Co- 
lombo, ftom  April,  1497,  to  May,  1498;  and  accordingly  in  a  material 
impossibility  of  having  then  accomplished  his  first  voyage,  which  fin- 
ally he  calls  "problematic  voyage  of  a  contested  date,"*  admitting  as 
proved  that  the  date  of  May  10  or  20, 1497,  is  false. 

FA.  de  Varnbagen  is  the  only  person  wbohas  accepted  and  maintained 
by  excellent  argnments  and  proofs  drawb  from  tbe  three  historians, 
Pierre  Martyr  d'Anghiera,  Oviedo  and  Gotnitra,  tbe  authenticity  of  the 
first  voyage.  After  a  careful  study  of  all  the  objections,  I  bave  come 
to  the  same  conclusion  with  Varnbagen,  who  correctly  says,  that  "if 
tbe  first  voyage  is  not  true,  all  fall  to  tbe  ground  ;"  and  also,  "if  we 
admit  that  Vespucci  has  been  guflty  of  not  telling  the  truth  in  regard 
to  such  an  importaut  voyage,  then  we  must  treat  him  as  a  forger  and 
an  imposter,  and  accept  nothing  of  all  that  be  says  in  bis  four  voyages." 
In  fact,  if  the  first  voyage  is  a  fable,  or  even  only  "  problematic,"  Ves- 
pucci is  a  fabulist  and  an  imposter  who  can  not  be  trusted.  But  I  do 
not  believe  it  is  tbe  case.  Vespucci,  according  to  tbe  great  admiral, 
Cristoforo  Colombo,  was  a  good  man  {«  mucho  hombre  de  fctem),  unfor- 
tunate in  bis  commercial  enterprise,  but  eagerly  looking  out  to 
get  a  reputation  of  being  a  great  discoverer  and  traveler,  what  I  have 
called  bim  before,  a  tan  Jino,  in  Italian  {Kouvelles  recherchett  p.  80,  Paris, 
1888.) 

*  £Eani«»  eritiqitt,  vol.  iv,  p.  '.fi)2. 

r..,z.d.vC00glc 
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AooordiDg  to  Yarnhaigeii  the  chiefs  of  this  expeditiou  of  1497  were  V. 
T.  PinsoD  and  J.  D.  de  SoUfi;  they  first  saw  the  land  iu  the  virioitj  of 
theOape  Graciae  4  Dioa,aDd  aft«r  two  days*  sailing,  in  following  a  sandy 
coast,  they  stopped  at  a  small  harbor  near  the  Laguua  de  Caratascs, 
Hondoras.  They  met  there  a  great  many  Indians  of  the  Garaibes  type, 
some  of  whom  possessed  a  few  gold  ornaments,  which  they  got  from 
some  neighboring  tribes.  As  we  know  now  that  the  Amerriqaes  Indi- 
ans had  relations  with  the  Caralbes  of  the  coast  as  far  as  the  Lagana 
de  Oaratasoa,  we  have  here  the  flrat  contact  of  the  Spaniards  with  the 
Indians  possessing  a  little  gold  on  the  coast  of  (Jentral  America;  and 
it  is  possible  that  the  name  Amerrique  was  then  spoken  of  as  a  tribe  of 
Indians  and  a  country  rich  in  gold,  for  it  is  the  only  gold  area  of  that 
part  of  the  coast  of  Hondnras. 

THE  LAST  TOTAGE  OF  COLOHBO. 

Orlstoforo  Oolombo  iu  his  fourth  and  last  voyage  sighted  the  Gape 
Graoias  &  Dios  the  lltb  of  September,  1502,  followed  all  along  the  Mos- 
qnito  coast,  antil  he  stopped  at  Qniriviri  (Hnerta  Island),  now  Booby 
Island,  opposite  the  Indian  village  of  Carial  at  the  month  of  the  Bio 
Bama.  He  staid  there  ten  days,  from  the  2dth  of  September  until 
the  5th  of  October.  There  he  repaired  his  vessels  and  let  his  crews 
recruit  after  their  very  fatigaing  navigation  from  Onba. 

The  Indians  were  friendly  and  there  was  a  great  deal  of  commanica- 
tion  and  intercoarse  between  them  and  the  one  hnndred  and  fifty  nea- 
men  composing  the  crews  of  his  fonr  caravels  (schooners).  Oolombo 
in  his  Lett^a  raritsima  says  that  at  Carial  be  heard  of  gold  mines  in 
the  province  of  Oiamba ;  that  he  took  with  him  two  Indians  who  con- 
dncted  him  to  another  place  calletl  Oarambaru,  where  the  aborigines 
are  always  naked  and  carry  ronnd  tlieir  necks  mirrors  iu  gold,  which 
they  declined  to  exchange  on  any  account.  At  Carial,  the  Indians 
named  several  places  where  gold  mines  exist«d ;  the  last  named  being 
Yeragna,  25  leagues  distant.  x 

As  de  Hnmboldt  says,  that  letter  is  not  clear;  it  is  written  in  a  mel- 
ancholy mood,  and  characterized  by  many  obscnritii  s  and  want  of 
order,  due  to  many  injustices  and  deceptions  to  which  Colombo  was 
subjected  at  the  eud  of  his  life.  Oolombo  was  then  an  old  man,  almost 
infirm,  when  he  wrote  the  letter  at  Jamaica,  the  7th  July,  1503,  just 
after  returning  ft«m  the  rich  gold  region  of  Veragua;  being  badly  treated 
by  the  governor,  Ovando,  bis  mind  was  more  or  less  affected  by  his  suf- 
fering, and  it  is  not  strange  if  he  did  not  give  all  the  details  and  all  the 
names  of  the  countries  rich  in  gold,  as  well  as  the  names  of  the  Indian 
tribes  with  which  he  came  in  contact. 

However,  from  bis  letter,  we  can  say  almost  to  a  certainty  that  Oariai 
was  at  the  mouth  of  the  Kio  Bama,  that  Colombo  heard  there  of  the 
tribe  of  Amerriquea  as  possessing  a  good  deal  of  gold,  which  the  Span- 
iards were  so  anxious  to  get;  that  be  took  with  him  two  Indians  with 
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whom  he  weDt  to  Garanibara,  another  land.  Garambara  iu  all  proba- 
bility, as  we  fiball  see  if  we  coosnlt  a  map  of  the  coast,  was  at  or  near 
the  moutb  of  the  Rio  Blewflelds  and  thete  he  found  Indians  wearing 
ronnd  their  necks  mirrors  in  gold  which  they  decUni'd  to  trade  away. 

Those  Indiaus  can  not  be  any  others  than  the  Amerriqnes,  who  then 
inhabited  tbe  gold  area  of  the  province  of  Ciamba,  occupying  all  the 
placeres  of  tbe  Rios  Mico  and  Carca,  the  two  main  affluents  of  the  Rio 
Blewflelds.  Being  not  successful  in  his  endeavor  to  get  their  gold  mir- 
rors, Colombo  was  not  well  dispoaed  to  epeak  mach  of  those  Indians, 
and  he  did  not  give  their  name  nor  the  name  of  the  coaotry  from  which 
they  got  tbe  gold,  speaking  only  of  tbe  province  of  Ciamba  and  tbe  vil- 
lage of  Carambflru,  without  localizing  the  area  of  gold  in  tbe  Sierra 
Amerrique,  rs  be  did  for  Yeragaa. 

Bnt  becaase  Colombo  did  not  write  the  oameAmerriqae  in  bis  letter 
(o  the  King  and  Queen  of  Spain  it  does  not  follow  that  he  did  not  hear  it ; 
and  it  would  be  against  all  that  we  know  of  discoverers  of  gold  regions 
if  the  name  Amerriqne  was  not  beard  and  afterwards  repeated  by  Go 
lombo  and  tbe  one  hundred  and  fifty  men  of  bis  crews.  If  Colombo 
is  the  only  man  who  ever  wrote  anything  about  that  eventful  and  diffi- 
cult voya^  ;,  all  his  hundred  and  Afly  companions  spoke  at  their  return 
of  what  tliey  saw  and  heard  during  the  voyage ;  and  it  is  to  them,  and 
probably  nlso  to  Colombo,  that  is  dne  tbe  spread  among  tbe  people  of 
the  nam''  Amerrique  as  a  country  rieb  iu  gold  and  of  Indians  of  that 
name  posnesri':}^  gold  mirrors  as  their  only  article  of  dress.  The  name 
passed  from  m^itb  to  month,  first  among  seamen,  and  then  it  iieue- 
trated  int  t'^c  coutinent  of  Europe  so  fast  that  iu  less  than  twelve 
years  tbe  name  Amerrique  was  generally  used  to  designate  tbe  Kew 
World,  according  to  a  contemporary,  John  Schoener,  of  Bamberg. 

That  the  name  came  from  the  masses  of  the  people  and  not  from  the 
few  scholars  who  could  read  and  write  Latiu  is  admitted  by  everybody. 
OflQcially  the  name  was  "  Las  Indias"  and  "  New  World."  Until  1520 
we  do  not  possess  a  single  map  with  the  name  America,  and  if  any  ex- 
isted with  that  name,  they  have  been  lost  and  destroyed,  since  tbeir 
number  must  have  been  extremely  limited ;  and  they  can  not  be  quoted 
us  having  spread  the  name  among  tbe  people,  who  then  did  not  know 
bow  to  read,  for  we  mast  always  have  in  miud  that  it  was  the  begin- 
ning of  the  sixteenth  century  and  that  the  number  of  people  able  to. 
read  and  write  was  very  small  and  formed  a  special  class  far  above  the 
common  people  and  having  only  occasional  contact  with  tbe  masses. 

In  r^snmg,  Colombo  and  his  one  hundred  and  fifty  companions  saw 
Indians  on  the  Mosquito  coast  wearing  gold  mirrors  round  their  necks 
and  otherwise  naked.  They  had  long  talks  with  them  in  regard  to 
countries  and  peoples  where  the  gold  existed  in  their  neighborhooil. 
We  know  now  that  those  Indians  were  the  Amerriqnes  Indians,  that  they 
live  still  in  the  most  productive  gold  area  of  that  region,  and  that  the 
Sierra  Amerrique  is,  accordmg  to  Thomas  Belt,  the  most  conspicaons 
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land-mark  between  Lt<ke  Xicarft^a  and  the  Atlaatic  coast.  After  Ibe 
last  voyage  of  Culombu  of  1503  the  name  Amerrique  spread  so  fast  in 
Earope  among  tbe  sailors  and  commoD  people  that  in  1515  it  was  geu- 
erally  ado[>led  and  used  to  designate  the-  New  World.  9ucli  are  facts 
which  seem  well  establiebed. 

B^ow  we  come  to  the  singular  and  rather  myet«rious  christeuing  of 
the  New  World  at  St.  Dii^,  in  Lorraine. 

OONFIISION  OF  VESPUCCI'S  CHRISTIAN  NAHB. 

The  Christian  name  of  Tespucci  is  an  example  of  confusioD  ooiqne 
in  history.  Being  an  Italian,  it  was  to  be  expected  that  his  first  name 
would  be  given  exactly  by  bis  countrymen ;  on  the  contrary,  tbey  are  (lie 
aathora  of  all  the  confusions.  As  far  back  as  1503,  or  1504  at  most,  the 
Italians  Lorenzo  Pier  Francisco  di  Medicis,  of  Florence,  ami  Giovanni 
delGiocondo,  of  Verona,  call  Verpucciw4I£mctw,  a  ChrJKtiau  mime  well 
known  ;  and  even  since,  until  a  few  years  ago,  ItHlians,  and  more  eept^ 
cially  Floreutins,  hare  persisted  in  calling  him  Alberico  and  even  Alber- 
tufto.  I  made  diligent  researches  to  know  exactly  Vespucci's  Christ- 
ian name.  In  a  country  tike  Tuscany  and  its  capital  Florence,  wheie 
so  many  erroneous  and  forged  documents  have  apiienred  on  Vespucci 
in  manuscripts,  letters,  printed  books,  and  even  inscriptions  engraved 
on  marble  that  I  was  obliged  to  be  very  careful  before  accepting  any 
name  (bat  it  should  be  well  antheuticatcd  by  indisputable  documentti. 
After  many  researches  I  did  not  find  anything  certain  until  the  appear- 
ance of  the  first  letter  of  Vespncci  to  Lanrentii)  Petri  de  Medicis,  with  the 
name  Aibericvs  VenpvUvx,  in  1504  or  1505,  And  in  ni,v  second  paper, 
"NouvelU'M  Kechemlieasur  I'Driginedn  nom  d'Ani4iiqne"  (Bulletin  8oc. 
de  Olographic,  p.  G6,  Paris,  1888),  1  say :  "As  long  as  theCbristiaQ  uame 
of  Vespucci  has  not  been  submitted  to  a  very  minnte  and  exact  control, 
we  must  remain  in  donbt  as  U>  wbicb  is  the  true  one,  Alberico  or 
Amerigo.^  •  ■  -  "The  (luestion  has  a  certain  importance,  although 
Irs  solution  does  not  tonch  the  vital  and  most  important  part  of  the 
origin  of  tbe  name  America,  which  remains  undecided  between  tbe 
poetical  license  of  Jean  Basin  and  the  indigenoos  name  in  the  New 
World  of  Amerrique.  The  decision  of  this  point  will  involve  Vespucci 
more  or  less  according  to  the  help  which  he  may  have  given,  perbai>s 
without  knowing  it,  to  the  christening  at  St.  Di^." 

It  is  true  that  I  inclined  then  toward  Alberico  instead  of  Amerigo  for 
the  Chrii«tian  name  of  Vespucci,  and  in  my  second  paper  I  have  given 
reasons  which  seemed  to  sustain  that  view  ;  saying,  however,  several 
times  in  st)eaking  of  jinim^o,  that  it  was  either  his  true  Christian  name, 
or  only  a  surname  or  nickname. 

Diligent  researches  were  continued  to  find  proof  if  Amerigo  was  truly 
an  Italian  Christian  name;  for  a  learned  Italian  fiivnd,  who  then 
lived  at  Florence,  wrote  me  that  tbe  name,  unknown  to  him  as  a  Chris- 
tian name,  even  after  tbe  celebrity  given  tbe  name  by  Vespncci,  was  not 
iised  in  Italy. 
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HAMBRICUS  IN  DANTB   AND  AMEBIGO  IN  HAOHIATELLL 

Hy  SOD,  Dr.  Philit>i>e  B.  Marcoii,  aacceeded  lastyear  (1888)  in  finding 
twice  the  name  Hamerioua  aud  Amerigo ;  first  in  Dante  Allighieri,  "  De 
Yalgaris  eloqaentia,"  liber  secandus,  caput  vi,  and  iu  tbe  Oomedia  di 
Nioolo  Machiaveiti,  in  bis  Opere,  vol.  noiio,  Milauo,  11^05,  wbere  be  bas, 
08  bis  firat  personage,  Amerigo,  vecehio  Padrone,  and  as  bis  last,  /rate 
Alberigo;  besides  he  speaks  at  page  i5  of  tbe  same  volum)  in  Novella 
piace  volitsima  di  Sicollo  Machiaveili,  of  a  "  figtinola  d'  Amerigo  Do- 
uati."  In  Dant^  we  have  two  proveocal  poets  of  the  name  Hamericut, 
written  with  an  h,  as  a  family  name  written  in  proveucal  or  langued'oo, 
"  Aimeric."     Even  now  tbe  nameEmericisa  family  name  iu  Provence. 

Dant^  inhabited  Provence  for  some  time,  and  was  well  acqnaiiited 
with  two  Provencal  poets,  Emeric  of  Belinoi  aud  Emerio  of  P^guilaiu; 
and  in  translating  the  family  name  of  Emerio  into  Hamericns,  its  Latin 
form,  it  does  not  follow  that  he  regarded  Emerio  as  tbe  Provencal  name 
of  the  Florentine  Amerigho ;  aud  we  can  not  quote  DaotS  as  having 
translated  tbe  name  Amerigho  or  Amerigo  into  Hamericos. 

AUEBiaO  IN  SPAIN  IN  1495. 

A  short  time  after  I  received  a  letter  from  Don  Mftrcos  J.  de  la  Es- 
pada,  tbe  most  learned  Americanist  of  Spain,  and  who  knows  more 
aboot  tbe  Archives  de  lodios  than  anybody  else.  The  letter,  dated 
Madrid,  22  de  Marzo  de  1889,  says;  "  Por  et  consta  que  Amerigo  Ves- 
pucci se  llameba  y  se  llamabe  Amerigo  en  las  tibros  de  cnenteijy  despa- 
obos  de  armadas  &  ludias  perde  el  aQo  de  1495.'^ 

The  oldest  document  made  public  in  Spain  before  this  was  a  receipt 
dated  January  13, 1496,  with  only  the  name  Tespuche,  and  no  Gbristian 
name.  Tbe  llrst  time  we  have  the  Christian  name  of  Vespucci,  in  well- 
authenticated  documents,  is  iuihe  two  letters  of  Cristoforo  Colombo  of 
tbe  Stb  and  25th  of  February,  1505,  written  two  years  after  tbe  return 
of  Colombo  from  bis  laet  voyage.  J^ow  since  the  discovery  of  Seiior  de 
la  Espada  we  have  tbe  (Christian  name  Amerigo  in  1495,  consequently 
before  any  of  the  voyages  of  Ves|iucci  to  the  New  World,  and  before  tbe 
fourth  voyage  of  Colombo  to  Nicaragua  and  Veragua.  It  is  most  im- 
portant, for  the  Libroa  de  gastog  de  armadas  of  the  archives  de  la  caga  de 
eontractation  at  Sevilla,  are  justly  regarded  as  an  excellent  authority 
for  everything  relating  to  tbe  first  voyages  of  discoveries  of  the  New 
World  or  Las  ludias. 

AMEBIGHO  IN  THE  ARCHIVES  OP  MANTOVA  IN  1492. 

Lately  I  have  received  fh>ni  Borne  a  paper:  "Come  veramente  si 
chiamasse  il  Vespucci,  ese  dal  nome  di  lui  siavenuto quelle  del  Nuovo 
Moudo,  nota  del  socio  Gilberto  Govi"  (iteodicooti  delta  R.  accademia 
<h>i  Lincei,  vol.  IV,  pp.  297-307,  sednta  del  18  nov.  1S88,  Homa,  4to). 
Tbe  author,  Signer  O.  Govi,  has  tbe  good  fortune  to  publish  the  only 
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traly  anthentic  letter  of  Vespacci  that  had  yet  been  found  in  Italy. 
It  was  discovered  by  Siguor  Davari  coDservatore  dell  'archivioOonzoga 
diMantova,  and  althongh  very  short — only  seven  liaee — is  mostiinpor- 
tant  for  it  ie  wholly  written  by  Vespncci,  who  was,  a«  I  have  said  be- 
fore, an  excellfiit  calligr<iphist.  Tbe  date  is :  Sybilie  die  xxx  decembria 
M'-CCCG'LXXXXIZ  (SeviUa,  the  30  Dec.,  1492),  and  eonseqneutly 
before  theretarn  of  Colombo  from  his  first  voyage.  The  very  distinct 
signatnre  is : 

Ser.  Amerigbo  Vespacci  mer- 

chante  florentino  for 

Sybilia. 
I  hare  received  a  photograph  of  the  letter  and  its  address,  by  tbe 
conrteay  of  an  Italian  friend;  and  I  here  give  the  fae-aimile  of  it,  as 
wet]  as  of  tbe  signature  to  a  letter  of  Vespucci  to  tbe  Cardinal  Arch- 
bishop of  Toledo,  dated  SeviUa,  d  December,  1508,  which  was  published 
in  /ac-«imile  by  the  Spanish  Ckivernment  in  1878.  Those  two  letters 
are  the  only  authentic  ones  we  possess;  and  the  siguatnres  are  too 
important  in  the  qneatiuu  of  the  origin  of  the  name  America  not  to  be 
carefully  studie<l. 


^yar^i 


Now  we  hare,  without  any  possible  doubt,  tbe  Christian  name  of 
Vespacci,  written  by  himself  Amerighn  with  only  one  rand  an  k  at  tbe 
last  syllable,  in  1192;  and  Amerigo  with  only  one  r  and  no  h  in  the 
lAbros  de  ouentex  y  de^pachos  de  armadas  a  InAiaa  in  1495. 

G-ilbertoGovi*  thiukathat  it  is  the  Italian  Fra Giovanni  delGiocondo, 
who  translated  and  changed  too  freely  Amerigko  into  Alberico,  It  is 
only  a  personal  opinion,  without  any  base  to  rest  npon,  for  the  original 
letter  of  Veapncci  to  Lorenzo  Pierfrancisco  de  Me<licis  is  nuknown. 
Oenerally,  translators  do  not  alter  and  change  tbe  signatures  of  authors; 
and  so  long  as  we  have  do  positive  proof  to  tbe  contrary,  we  must  say 
that  Vespacci  used  for  bis. Christian  name,  in  1502  or  1503,  tbe  name 
Alberico  or  Albengo.  Bat  as  his  second  letter  to  Piedro  Soderini,  writ- 
ten in  1501,  is  signed  Amerigo,  it  is  evident  that  he  did  not  make  use  of 
the  name  Alberico  for  any  length  of  time.  There  are  certainly  strong 
snspiciotis  that  be  made  use  of  it,  not  only  in  bis  first  letter  to  Medicis, 
but  also  because  Gktmara,  a  Spanish  historian  of  great  reputation,  in 
bis  General  History  of  the  Indies  of  1551,  uses  both  names,  saying 
America  or  Alberico  Vespucci,  showing  that  in  Spain  the  name  of  Al- 

'Oovi  died  saddealy  at  Rome,  in  June,  li^,  afotr  imintlii  ouly  after  his  cuiiiiciioi- 
Mtton  to  the  ikcaadeuia  d«i  Liocei.    He  was  &  y hy aioiat- niatheniMiciftn  of  toleott 
H.  Mia.  142 12 
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berioo  maet  have  been  koowD  quite  well  dariog  tbe  first  part  of  the 
sixteenth  centory,  although  we  do  not  know  a  single  exaniiile  of  the 
name  having  been  aaed  in  any  ofBoial  aathentie  Spanish  docmnent  re- 
lating to  Veepncci. 

cosuoaBAPHUe  intboduotio. 

Thanks  to  the  diecoTeries  and  researches  of  Alex,  de  Homboldt, 
I^Avezac,  and  a  few  others,  we  know  a  great  deal  aboat  the  Oosmo- 
graphia  Introduotto  of  the  YoegiaD  gymnasiom  of  St.  Di&,  in  which  is 
found  the  first  announcemeat  of  the  Qsme  America  as  the  name  of  tbe 
New  World.  Tbe  interested  reader  will  flod  all  tbe  descriptioua,  dis- 
sertations, and  concInsiouB  of  the  extraordinary  value  attached  to  this 
now  very  oelebrated  small  quarto  volume  in  tiie  "  Examen  critique," 
by  Alex,  de  Humboldt,  5  vols.,  Paris,  1839;  "  Hartin  Hylacomilos 
Waltzemuller,"  by  D'Avezac,  Paris,  1H67;  and  "Nouvelles  recherches 
Bur  I'origine  du  nom  d'Am^rique,"  by  Jules  Harcoo,  Paris,  1888,  in 
Bulletin  See.  g^ographie. 

The  only  addition  to  our  knowledge  about  the  prioting  press  of  St. 
Did,  is  that  it  was  removed  in  1512  to  Strasburg,  from  whence,  very- 
likely,  it  came;  and  that  tbe  same  types  used  for  the  Cosmogri^tkug 
Introductio  were  used  at  Strasburg  io  1512  and  1513  to  finish  the  print- 
ing of  tbe  Ptolemey's  Oeograpby  of  1513,  two-thirds  of  it  having  been 
printed  at  St.  Did  between  1505  and  1510,  as  D'Avezac  has  proved.  So, 
instead  of  calUng  it  the  Strasburg's  Ptoldme,  it  ought  to  be  called  the 
Yosgian  Gymnasium  Ptoldme,  or  at  least  the  St.  Did  and  Strasburg's 
Ptoldme. 

M.  Ed.  Heaame  has  lately  proved  the  existence  of  a  fourth  edition, 
or  more  properly  speaking,  fourth  issue,  of  the  Cotmograpkia  Introduetio 
of  St-Did,  which  had  been  considered  by  d'Avezac  and  Mr.  H.  Harisse 
as  an  amalgamated  copy,  composed  with  parts  taken  trom  tbe  first  and 
third  issue  or  edition.  (See  "Beoherches  critiquns  et  bibliograpbiques 
snr  Amdric  Yespuce  et  ses  voyages,"  par  Ed.  Meaume,  Chapitre  iii, 
"La  Votmograpkiw  IntroduetiOy  dtn<le  bibliograpbique  sur  les  qnatre 
premieres  Editions — Saint-Did,  1507,  p.  83,'in  "Hdmolres  de  la  Socidtd 
d'Arohdologie,  Lorraioti,''  3'""  sdrie,  vol.  xvi,  Nancy,  1888.) 

The  late  M.  Meaame  thought  that  this  rejiriut  or  lost  issue  was  made 
in  1508,  although  dated,  like  tbe  thiro  edition,  29th  August,  1507.  It  is 
very  probable  that  Waltzemiiller  (Zlacomylus)  tried  a  second  time  to 
place  secretly  his  name  as  the  author  of  tbe  book  instead  of  the  col- 
lective name  of  tbe  Yosgian  Qymuasinm;  but  being  promptly  detected, 
the  issue  was  stopped  at  once,  just  as  Uauthier  had  stopped  tbe  distri- 
bution of  the  first  issue.  This  ex[>lains  tbe  great  rarity  of  the  fourth 
issue  or  edition.  Only  four  copies  are  now  known:  the  one  called  the 
Chartener's  copy  of  Metz,  now  in  the  possession  of  M.  Langlard,  of 
Nancy;  the  second  copy,  described  by  Mr.  narisse  in  his  "  Bibliotheca 
Americana  Yetustissima,"  under  No.  47,  p.  92,  belonging  to  tiie  Jjenox's 
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Library  of  New  York;  the  third  cop;  is  in  the  Mazuriue  Library  in 
Paris  (an  incomplete  copy,  faaviiiK  only  the  firat  thirty-eig^bt  leaves); 
aod  the  fourth  copy  is  preserved  in  the  city  library  of  Besau^ou. 

Aft«r  having  been  deterred  twice  from  uaming  himself  as  the  sole 
author  of  the  St.  Did  book,  Waltzemtiller  got  up  a  special  edition  of 
his  own,  which  he  had  printed  at  Strasbnrg  in  1509.  Very  likely  these 
proceedings  oansed  an  estrangement  and  a  final  breach  between  the  oaitt- 
gator  (proof-reader)  21acomylus  and  tbe  Vosgiao  Gymnasium,  and  this 
was  the  main  reason  for  the  stopping  of  the  St.-Di^'8  Ptolemey  edition, 
and  ite  transfer  to  Strasburg  in  1512,  where  it  was  issued  at  last  in  1513. 

"  LB  QTTATTEO  QIOBHATB." 

After  bis  snccess  with  the  pnblication  of  his  first  letter  to  Lorenzo 
Pierfrancisoo  de  Medicis,  Vespaoci  took  special  precautions  to  have  all 
his  voyages  well  known  in  different  parts  of  Europe.  In  his  letter  to 
Soderini,  of  1601,  be  speaks  of  a  book  written  by  him  under  the  title 
"  Le  QuatCro  Giornate,"  which  was  never  published,  and  the  manu- 
script of  which  had  escaped  all  researches  until  this  day.  But  he  wrote 
a  rdsnmd  of  it,  dated  Ltsbonne,  September  4, 1501,  taking  special  oare 
to  address  it,  first,  to  the  King  of  Spain;  second,  to  his  friend  tbe 
Gonfalonier  of  Florence;  and  third,  to  King  Ben^,  due  of  Lorraine. 

The  copy  addressed  to  Ferdinand  of  Spain  was  never  published,  and 
until  now  has  not  been  found  in  the  archives  of  Spain.  Probably  it 
was  written  in  Spanish,  and  with  a  dedication  to  the  King.  The  copy 
addressed  to  Soderini  was  published  in  1506,  at  Pescia,  near  Florence, 
by  Piero  Paccini,  under  the  title,  "  Lettera  di  Amerigo  Vespucci  delle 
isole  nuovamente  trovate  in  quatro  saoi  viaggi,"  in  an  ttfdian  rather 
incorrect,  containing  a  quantity  of  Spanish  words  and  phrases,  as 
might  be  expected  from  a  man  like  Vespucci,  who  bad  lived  at  least 
twelve  years  in  Spain  «-  among  Spaniards.  It  waa  dedicated  to  His 
Magnificence  Signor  Pietro  Soderini,  Perpetual  Gonfalonier  of  the  !!• 
lustre  Republic  of  Florence,  but  without  the  name,  giving  only  bis  title 
of  "  Magnifice  Domine,"  and  "  Vostra  Mag." 

Tbe  third  copy  was  addressed  to  Ren4,  King  of  Sicily  and  Jemsalem 
and  Due  of  Lorraine.  It  was  published  in  1507,  at  St.  Di^,  by  the 
Os/mHoaium  Vomijetise,  under  the  title  "Quattuor  Americi  Vosputii 
Kavigatiooes,"  in  Latin,  translated  by  the  Canon  Jean  Basin,  from  a 
French  version.  That  French  version  was  never  publisbed,  or,  if  pub- 
lished, no  copv  of  it  baa  ever  been  found ;  and  tbe  manuscript  is  un- 
known, very  likely  lost  and  destroyed.  It  is  dedicated  to  tbe  "  Illus- 
triasimoRenatoJherusalemetSicilio  Regis;"  but  for  some  unexplained 
reason  the  dedication  to  Soderini  was  copied  entirely,  with  only  the 
name  of  tbe  good  King  Rend  put  instead  of  "  Maguifice  Domine,"  and 
•'  T.  M."  (tua  majestas)  instead  of  "  Vostra  Mag.,"  which  has  iieeu  ren- 
dered by  the  translator  ftoia  Italian  into  French  as  "Yestra  Majestas" 
or  "  7oCre  J)£^eat&"    It  has  been  the  cudtom  to  say  that  Jean  Basia 
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made  the  change,  in  his  Latin  reraion,  as  a  sort  of  poetical  license.  Bat 
it  is  very  donbtfnl,  fur  King  Rtiue  received  the  French  mannscript,  ami 
very  liliely  the  person  who  sent  it  made  the  dedication,  as  it  is  the 
cuatom  when  you  adtlress  Royalty.  Besides,  Uen6  gave  the  manuscript 
to  hia  secretary,  Oanltier  Lad,  and  Qnally  Lud  delivered  it  to  Jean 
Basin ;  and  it  is  too  much  to  sappose  that  Jean  Basin  tooli  npon  him- 
self to  alter  the  manascript  to  sncb  an  extent,  for  it  would  have  raised 
protests  from  both  Lnd  and  the  good  and  tioiiest  King  Ren^. 

Who  did  send  tbe  manascript  to  King  Ren4  is  not  known  with  cer- 
tainty. Alexander  de  Bumboldt  thought  it  was  Vespucci  himself,  anil 
everything  favors  the  same  conclusion.  -  Vespucci  was  desirous  of  no- 
toriety as  a  great  traveller  and  discoverer.  He  addressed  hia  first  letter 
to  a  UeOifis,  after  placing  tbe  relation  of  bis  third  voyage  in  the  hands 
of  the  King,  Don  Manuel  of  Portugal ;  and  he  addressed  his  second 
letter  first  to  the  King,  Don  Ferdinand  of  Spain,  and  second  to  the 
Perpetual  Gonfalonier  of  Florence,  instead  of  Lorenzo  Pierfrancacio  do 
Mediuis,  who  was  dead.  Bvidenlly  Vespucci  sought  the  good  opinions 
of  tbe  great  of  the  earth,  and  to  acquaint  them  with  what  he  did  as  a 
navigator  and  discoverer.  Kot  knowing  French,  be  had  his  manuscript 
translated,  and  the  translator  did  it  literally,  only  by  an  oversight  of 
Vespucci  he  wrote  the  dedication  to  tbu  illustrious  King  ICen^,  and  aub- 
stituted  for  Vontra  Mag.,  "  Votre  M^est*i,"  Very  likely  Vespucci  in- 
tended to  make  some  cbahgeH  in  the  term  of  the  dedication  used  for 
Soderiui,  but  by  some  mistake  or.  misunderstanding,  or  from  being 
at  some  distanuw  front  the  translator, — if  the  translation  was  made  in 
Florence,  which  is  probai>ly  tbe  case.*  Vespucci  was  not  able  to  see 
that  the  dedication  to  King  Ren^  was  correct,  and  the  elegant  poet, 
Jean  Basin,  simply  translated  into  Latin  tbe  French  version  withoaC 
any  explanation  or  rectification,  not  knowing  if  Vespucci  really  had  oc- 
casion to  know  King  Een^  in  his  youth. 

No  trace  of  a  correspondence  between  Vespncci  and  King  Ren^  baa 
been  found.  We  are  reduced  to  conjecture.  Vespucci  was  interested 
to  enrol  among  bis  admirers  such  au  important  personage  as  the  good 
King  Ben^,  known  as  a  Mectenaa  and  a  seeker  for  geographical  news, 
for  it  is  known  that  be  had  sent  Ringman  twice  to  Italy  iu  order  to 
control  tbe  texts  of  Ptoleme  and  procure  the  best  copies  it  was  possible 
to  collect.  There  is  no  doubt  that  Vespncci  was  well  informed  of  what 
was  going  ou  in  the  world.  He  knew  that  Lorenzo  Pierfranciscode 
Medicis  was  dead,  and  that  bis  first  letter  bad  beeu  published  iu  Latin 
in  Paris ;  and  be  wanted  his  second  letter  to  be  also  pnblisbed  in  Latin 
in  central  Europe. 

It  is  possible  that  King  Ren6  received  the  French  translation  of  the 
four  voyages  of  VeFpticct  from  another  source;  only  then  it  is  difficult 

*  The  tranelutiua  of  tbe  second  lotter  ol  Veapuoci  ioto  Fninch  was  made  at  Florence, 
by  some  oi.o  well  acqnainted  with  tbefaiuilyof  Vespooot,  for  the  traDslator  has  added 
that  Soderini  and  be  were  pupilx  at  r.h-  '  '  '  "t  by  tb«  uncle  of  VeHpuMi;  a  AmC 
wUob  is  not  iudioaMd  U  the  Italiv 
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to  aeconnt  for  the  position  takeu  by  Jean  Basis  aod  the  whole  Vosgian 
tiyiutiasiuin,  that  Vespucci  was  tlie  dis<!Overer  of  the  Saw  World,  a 
positiou  which  cau  uot  have  beeu  takeulightlj  and  without  the  Ituowledge 
aDd.coDseutof  Kiug  Ren^.  It  was  well  knowa  that  Uristoforo  Colombo 
was  the  discoverer ;  and  the  membera  of  the  Yosgiau  GymDaaium  can 
not  hare  ignored  the  fact,  because  theflrst  voyage  of  Colombo  had  been 
published  uot  ouly  in  Paris,  bnt  also  in  Stra«burg  in  1497 ;  and  Bing- 
mau,  who  had  inhabited  Paris  and  bad  been  twice  iu  Italy,  mast  have 
been  well  acquainted  with  all  the  history  of  the  first  voyage  of 
Colombo. 

■  The  reference  of  the  discovery  of  the  New  World  to  Vespncci  by  the 
Vosgian  tiymuasium  of  St.  Di^  iu  UOT  is  a  very  suspicions  act,  which 
can  not  be  explained,  except  that  a  conspiracy  existed  after  the  death 
of  Colombo  to  reduce,  and  even  obliterate,  the  great  celebrity  attached 
to  bis  memory,  aud  that  Vespucci  was  a  party  to,  or  ut  least  belped 
secretly,  the  undertaking.  The  members  of  the  Yosgiiin  Gymnasium 
were  not  iu  a  positiou  to  decide  so  bluutly,  as  tbey  did,  thut  Vespucci 
was  the  discoverer  of  the  New  World ;  and  it  is  impossible  to  explain 
the  position  they  have  taken,  without  supposing  that  they  had  recourse 
to  underhand  iufineuces,  aud  a  special  desire  to  create  a  rival  and  an 
adversary  to  Colombo. 

The  second  letter  of  Vespncci  is  written  in  a  very  careful  way,  in 
order  to  escape  all  associations  with  any  of  the  otber  navigators.  He 
has  taken  a  special  care  not  to  nome  a  single  oomm»nder  or  chief  of 
the  expeditious  in  which  be  was  engaged,  aud  any  one  not  well 
acquainted  with  all  the  first  voyages  to  tbe  New  World  will  easily  be 
deceived,  and  be  led  to  beiieve  that  he  was  iu  command  himself.  As  I 
have  said  before,  his  two  published  letters  are  the  work  of  a  very 
shrewd  man,  a  tun  fno  in  Italian.  It  id  unique  in  maritime  voyages 
that  a  man  who  was  a  subordinate  does  not  give  the  name  of  the  chief 
of  his  expeditions.  That  he  may  have  passed  over  one  of  those  names 
may  be  nuderstooil  aud  regarded  as  a  forgetful iiess  of  uo  great  conse- 
quence, bnt  that  all  four  are  passe*!  silently  over  is  a  case  of  willful 
negligenc''. 

Vespucci  certainly  addressed  the  manascripts  of  his  voyages  to  tbe 
Kings  of  Spain  aud  Portugal,  to  a  Medicis  and  to  the  Perpetual  Gon- 
falonier of  Florence ;  and  it  is  reasonable  and  natural  to  suppose  that 
be  did  send  them  also  to  King  Reut^,  Due  of  Lorraine.  The  otiier  sup- 
position, that  King  Ken6  received  the  French  translation  of  the  four 
navigations  of  Vespucci  from  another  source  can  not  be  accepted,  unless 
it  was  proved  by  authentic  facts  and  docnuienfaj,  which  is  uot  the  case. 

Humboldt  says :  "  Vespucci  was  in  correspondence  with  Ren4  II"  * 
Unhappily  notbiug  has  been  found  yet  in  tbe  archives  of  Lorraine  on 
the  subject,  aud  we  are  reduced  to  probabilities  and  inductions. 
'EiBincu  Critiiiiie,  Vol.  iv,  {i-  107. 
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AMBBIGE,  AMERICUS,  AND  AJIIEBtCA. 

However  this  may  be  decided,  the  Vosgian  QymDasiain  pablisbed  in 
April,  1507,  a  Latia  traaslation  of  tlie  r^aam^  of  the  four  voyngea  of 
Vespucci,  and  ia  the  introduction,  Coamographtw  latroduetio,  is  the 
christeniDg  of  tbe  New  World  nnder  tbe  name  of  America,  in  houor  of 
Atnericus  {Amerige)  Vespocius,  who  discovered  it. 

It  took  many  years  to  prove  that  Vespucci  was  not  the  discoverer  of 
the  terra  firma  of  the  New  World  and  coDsequeotly  had  no  valid  cla'in 
to  its  name,  and  the  numerous  and  voluminous  discussion:*  aud  contra- 
versies  on  this  subject  have  lasted  until  this  century. 

Jean  Basin,  the  translator  from  the  French  into  Latin  of  the  "Qua- 
tnor  navigationes  "  of  Vespucci,  instead  of  retaining  the  word  Amerige 
for  the  Ohristian  name  of  Vespucci,  as  it  was  in  the  mannscript,  turoed 
it  iaXo  A^nerieiu.  lie  knew  |>erfectly  well  that  it  was  a  very  fVee  trans- 
lation, not  easy  to  accept  withont  an  explanation,  and  consequently  he 
took  the  precautioQ  to  print  in  two  phtces  of  this  small  book  the  word 
Amerige  very  oonspicnously  opposite  Americus.  in  order  to  show  that  by 
Americns  be  means  the  Christian  name  of  Vespucci.  The  French  trans- 
lator from  tbe  original  Italian  text  did  not  translate  AffierifTo  by  Americ, 
or  Smerio,  or  Aiiaerio,  but  by  Amerige;  it  was  only  in  1515,  when  a 
French  translation  by  Matburin  DuBedouerof  the  third  voyage  of  Ves- 
pucci appeared  in  Paris,  that  Amerigo  was  translated  into  Emeric  and 
not  Amerige;  and  strange  to  say,  Kedouer  translated  it  from  the  cele- 
brated collection  of  Viceuza  of  lfi07,  in  which  the  Christian  name  of 
Vespucci  ia  Albertco  ;  showing  what  confusion  Vespucci  and  his  fdeixla 
bad  already  created  by  using  indiscriminately  the  word  Amerigo  and 
Alberico,  two  different  names  in  Florence,  where  Machiaveiti  in  bis 
Comedia  nses  both  for  two  entirely  different  personages  called  Amerigo 
and  Alberigo. 

TEIPL.B  BREOBS  IN   THE  0HBI8TENINO  OP  ST.  Difi. 

The  Vosgian  Gymnasium  first  attributed  tbe  discovery  of  the  Xew 
World  to  Vespucci  in  1507,  i  wo  years  after  the  death  of  Colombo,  and 
dnringthelifeof  Vespucci,  who  did  not  die  uutill512.  Vespucci  did  not 
rectify  the  error,  and  do  document  exists  which  shows  any  st^ps  taken 
by  him  to  decline  the  houor.  This  absence  of  protestation «o  his  part 
has  a  tendency  to  sustain  the  idea  that  it  was  he  who  suggested  to 
KingBeut!  and  the  Voagian  Gymnasium  that  be  was  the  discoverer  of  the 
New  World,  for  both  Reu^  and  the  Gymnasium  knew  beyond  any  pos- 
sible doubt  the  great  discovery  of  1402  by  Cristoforo  Colombo,  an<l 
the  only  excuse  in  their  favor  which  can  be  given  is,  that  Vespucci 
claimed  to  have  discovered  tbe  terra  firma,  the  discoveries  of  Colombo 
being  confined  to  the  islands,  and  that  he  succeeded  in  impressing  on 
those  far  away  Lorrainers  that  fallacious  idea. 
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As  to  the  cJiriuieuLUg  of  the  New  World  with  the  name  Americus,  iu 
honor  of  Americas  Tespacius,  the  Vosgian  GymnaaiuDi  has  gone  oat 
of  alt  rales,  not  only  in  giving  the  Ohristian  name  of  a  traveller  or  navi- 
gator to  a  great  coantry,  bat  also  in  spelling  his  name,  traasformiug 
Amtrige  or  Amerigo  into  Amertc.  It  is  a  well  known  rule  that  names 
given  to  any  great  country  newly  discovered  are  either  the  family 
name^  if  in  honor  of  the  discoverer,  or  the  Ohristian  name  of  some  mem- 
bers of  royal  reigning  families.  We  can  quote :  "  Strati  of  Magellan, 
Hudson  Bay,  Vaacoaver  Island,  Juan  Fernandez  Island,  Colombia  and 
Columbia,  Washington,  Van  Diemen  Land  orTasmania;  Cook,  Laper- 
onse,  Torres,  and  Davis  Straits ;  Baffin  Bay,  Parry  Islands,  Kerguelen 
Islands,  Heard  Islands,  Cruzet  Islands,  Tristan  do  Gunha  Island,  Eer- 
madec  Island,  Boagainville  Island,  Lord  Howe  Island,  Fernando  do 
Moromha  Island,  Orinnell  Land,  Wilkes  I^and,  etc. ;  and  on  the  other 
side:  Carolina,  Maiyland,  Virginia,  Georgia,  Victoria,  Philippine 
Islands,  Queen  Charlotte  Islands,  Gbarlestown,  Charies  River,  Cape 
Charles,  Jamestown,  James  Kiver,  Isabel  Island,  Port  Adelaide,  Terre 
Lonis  Philippe,  Frauz  Joseph  Laud,  etc. 

If  the  explanation  of  the  Vosgian  Oymnasiam  is  accepted  the  only 
exception  to  the  rale  is  a  continent  covering  a  hemisphere, — that  is  to 
say  the  greatest  geographical  fact  existing,  and  that  in  the  face  of  a  fact 
admitted  by  everybody,  even  the  Vosgian  Gymnasium  in  the  Ptol6me 
of  1513,  that  Oristoforo  Colombo  discovered  the  New  World. 

The  name  Amerigho,  or  Amerigo,  or  Amerige,  which  are  the  three 
variations  iu  spelling  known  until  1507,  would  give  in  Latin :  Amerigo- 
niua,  Amerighiug,  Amerigo,  nr  even  Amerige,  bat  not  Amerieus.  Jean 
Basin,  in  making  such  a  lapsus  linga,  must  have  been  indaenced  ai)d 
entirely  directed  by  the  aboriginal  uame  of  Amerrique,  which  reached 
Europe  four  years  before,  and  had  time  to  spread  as  a  name  of  a  coun- 
try and  a  tribe  of  Indians  rich  in  gold,  for  In  1503  Colombo  and  his  one 
hnndred  and  fifty  seamen  returned  from  Oariai  and  Carambaru  on  the 
Mosquito  Coast.  Being  assured  by  some  one,  perhaps  directly  by  Ves- 
pucci himself,  or  indirectly  through  Laurent  Phrisius  (Fries)  of  Metz, 
an  attach^  to  the  service  of  the  Dae  of  Lorraine ;  the  canon  Jean  Basin, 
— an  enthusiast  like  all  poets,  and  a  master  in  the  art  of  eloquence  and 
fine  writing, — perceiving  the  analogy  between  the  christian  name  of 
Vespucci,  Amerigho,  and  more  especially  Amerige,  and  the  somewhat 
popular  name  of  Amerrique,  Basin  thought  that  a  partof  the  New  World  ■ 
was  already  named  after  the  Christian  uame  of  Vespucci,  and  instead 
of  proposing  to  call  the  New  World  Vespuocia,  as  be  ought  to  have 
done,  he  called  it  America.  A  poetical  creation  due  to  a  too  great  im- 
aginative power.  Beside  the  erroneous  notion  of  the  discovery  of  the 
New  World  by  Vespncci,  Basin  committed  another  error,  that  the  name 
Amerrique  must  be  derived  from  Amerige,  creating  a  confasioo  which 
was  absolutely  inexplicable,  without  the  knowledge  we  have  now  of 
theexisteuceof  a  tribe  of  Indians  called  Amerriques,  inhabiting  a  conn- 
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try  rich  in  gold,  and  carryiDg  ronod  their  necks  mirrora  of  gold  at  the 
time  of  Colombo's  visit  in  1502. 

The  Yosgian  OyiDiiaalam  is  responsible  for  the  christeniag,  bat  it  is 
certain  that  no  one  of  the  other  members,  except  Basin,  had  any  eii- 
ttmsiasm  about  it,  or  even  any  sympathy  with  it,  for  no  one  of  them 
uses  the  word  America  in  any  of  their  publications.  The  proof-reatler 
{eastigator)  Martin  Hylacomylns  ( Waltzemiiller)  wronprly  credited  as  the 
Oo(t-father  of  the  New  World,  was  not  a  partiHaii  of  the  name  Ameriea. 
for  he  does  not  use  it  io  any  of  bis  publicatiuDs,  not  even  oa  his  map  of 
the  Ifew  World  of  the  Ptoleme  of  1513,  called  only  Terra  nove,  without 
the  name  America  anywhere.  The  canou  Gaatbier  Lud,  secretary  of 
the  Dae  of  Lorraine,  did  not  use  it  in  bis:  SpecuH  orlns  declaratio,  etc, 
1607,  and  Ringmann,  the  Vosgian  poet  and  professor  of  cosmography 
(geography)  at  St.  Di6  and  afterward  at  Basel,  nerer  quoted  it. 

The  only  pablication  in  which  the  name  America  is  fonnd,  after  the 
proposition  of  I  he  Vosgian  Oymnasium  in  1507,  is  in  the  "Globns 
muodi,''1509,  Strasburg,  withuut  name  of  author,  but  which  is  uttribnted 
to  Jean  Bnsig,  the  translator  of  the  "  Quatuor  Navigationes,"  and  the 
trae  Ood-father  of  the  Sev  World,  and  there  it  is  foand  only  once  in 
the  chapter  Xte  Vescriptio  Terra:. 

IN  1515  THE  NAME  AMEBICA  IS  ALREADY  POPULAR. 

John  Shceoer,  of  Bamberg,  in  his  "Lnculentissima  quredam  terrfe 
totius  descriptio,  etc.,"  published  in  1515.  makes  the  important  and  sig- 
nificant remark  that  the  name  America  was  already  accepted,  used,  autl 
popular.  How  can  the  name  have  been  popular  in  1515,  when  it  has 
beeu  impossible  to  Utid  it  printed  on  a  single  map,  and  in  no  utber  bonks 
than  the  small  and  extremely  rare  pamphlets  of  the  Coamographuu  Intro- 
dvctio  and  the  Otobun  mundi  t  To  be  sare,  some  maps  with  the  ouuk; 
America  may  have  existed  then ;  bat  not  one  of  them  has  reached  no, 
all  having  bren  destroyed,  for  the  preservation  of  maps  is  more  diffl- 
cult  than  the  preservation  of  pamphlets,  especially  when  the  maps  are 
on  a  large  scale.  Only  during  the  first  quarter,  and  even  half,  of  tbf 
sixteenth  century  nil  tlie  printed  maps  were  small,  on  accountof  the  ma- 
terial difficulties  in  their  engraving  and  the  writing  of  names  on  them  ; 
and  their  preservation  was  facilitated  by  their  publication  in  books  in 
which  tbey  were  iuMorted,  like  the  Ptolemeys.  Large-scale  maps  existed 
-  then  in  muunscripi,  and  besides  the  map  of  Juan  de  laCosaof  ISOO,  the 
map  of  Sebastian  Cabot  of  1544,  and  many  others  now  existing  in  thi* 
archives  of  Euro|>e,  we  know  with  certainty  that  many  more  have  been 
destroyed  or  lost,  among  them  all  the  maps  of  Vespucci  nnd  the  first 
m»p  of  Sebastian  Cabot. 

The  only  dated  map  we  possess  now  with  the  name  America^  is  the 
one  of  Apianus  (Pierre  Bienewltz),  inserted  in  the  "  Pnlyhistor "  of 
HoUnus,  1520.  The  Ptoleme  of  1522,  of  Strasbnrg,  gave  the  same  map, 
with  the  name  America.    Laure"*  i^—-"-  -  or  Phrisias  of  Metz,  is  the 
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editor,  and  at  the  reverse  of  the  folio  numbered  100,  be  names  Mnrtin 
Itacomylas  ns  the  aatlior  of  the  map,  aud  eveo  of  all  the  maps  of  that 
new  edition.  Bat  Ilacomylos  had  been  dead  for  some  time,  and  it  is 
almost  certain  that  the  Dume  America  was  not  put  there  by  him,  bnt 
more  likely  by  Laurent  Phrisius  himself,  who  was  probably  the  medium 
between  Vespucci,  Pierre  Martyr  d'Angbiera,  and  the  Dae  of  Lorraine. 
It  is  plain  that  the  name  America  can  not  have  been  popnlar  in  151&, 
except  that  it  has  passed  from  month  to  month  among  illiterate  people, 
as  the  masses  wi-retheo.  Shobner  was  a  contemporary,  well  acquainted 
with  the  discoveries  of  the  New  World,  and  it  isimpossible  to  accept  the 
idea  ^at  its  popalarity  was  an  error  on  bis  part. 

TBSPDTIA  AND  CABOTIA. 

Let  us  make  a  few  sugK^tions  in  order  to  show  the  absolute  impos- 
sibility of  referring  to  the  christian  name  of  Vespucci  the  origin  of  the 
name  America.  If  the  rule  to  give  the  family  name  of  tbe  discoverer 
to  a  new  country  had  been  followed — altbongb  Vespucci  was  not  the 
discoverer— Jean  Basin  and  the  Vosgiao  Gyiauasium  would  have  called 
the  New  World  Vegputia.  Does  any  one  entertain  for  an  instant  tbe 
idea  that  the  proposition  of  the  Vosgian  Gymnasium  would  have  stood 
any  chance  of  being  accepted,  or  even  been  the  object  of  any  discussion  f 
or  controversy)  The  proposition  to  call  the  northern  part  of  the  New 
World  CaitoUayia  honorof  Cabot,  although  sustaiDed  by  tbe  well  proved 
fact  that  Sebastian  Cabot  first  discovered  North  America — at  least 
scientifically,  for  the  Norsemen  certainly  anticipated  bis  discovery  by 
several  centuries — was  never  accepted  and  not  even  discussed. 

AHBRIOIA  AND  ALBEBICIA. 

If  we  say  that  tbe  Vosgian  Gymnasium  and  its  leader  Jean  Basin,  in 
the  matter  of  cbristeuing  the  new  continent,  were  conscious  that  it  was 
well  to  diverge  fW>m  the  rule  of  using  family  names,  and  that  it  was  best 
to  use  the  Christian  name — altboagh  without  a  single  precedent,  even 
in  antiquity — why  did  they  choose  a  name  so  difiereut  from  the  christ- 
ian name  of  Vespucci,  for  if  they  followed  the  orthography  of  the  dif- 
ferent names  before  tbem,  they  ought  to  have  called  tbe  New  World 
Amerigia  (for  Atnerige),j4merti;on»a  (for  Amerigo),  or  Alberieia  (for  Al- 
bericoa).  To  write  those  names  aud  pronounce  tbem  aloud  snffices  to 
show  that  they  were  not  likely  to  be  used  by  a  majority  of  those  who 
were  accustomed  in  one  way  or  another,  as  traders,  seamen,  adventur- 
ers, colonists,  statesmen,  or  religious  men,  to  speak  of  the  new  continent. 

POETIOAL  LICENSE  UP  JBAN  BASIN. 

The  assimilation  of  the  Christian  name  of  Vespucci,  Amerige  or 
Amerigho,  to  the  gold-mirror  Indians  Amerriqnes,  or  their  country 
Sierra  Amerriqne,  is  simply  a  fiction,  in  which  Jean  Basin  took  the 
name  of  an  Indian  tribe  and  of  a  country  of  the  New  World  and  placed 
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it  on  Vespocci,  either  as  a  poetical  license  or  as  a  sort  uf  joke  withoat 
any  conseqaence. 

Unhappily  the  matter  has  been  taken  very  serioasly,  more  so  than 
the  origiuator  even  thought  of;  for  the  Vosgian  Gymuasinni  took  very 
quietly  the  correction  that  Vespucci  vaa  not  the  discoverer,  and  they 
were  prepared  to  do  the  same  as  to  their  naming  of  America  from 
Amerigbo  Vespucci ;  only  the  matter  wa»  considered  as  too  trifling  by 
those  iuterestctt  in  the  question,  snch  as  the  non  of  Colombo,  to  require 
a  correction.  The  attributiou  of  the  discoveiy  to  Oristoforo  Colombo 
was  considered  BiilScieut ;  uud  that  the  name  of  Amerriqne  has  nothing 
to  do  with  Vespucci  was  so  evident  and  sacb  a  matter  of  course  that 
nobody  cared  to  correct  tlic  vagary  of  a  Vosgian  poet. 

The  name  Amerriqne  coiitiuued  to  be  nsed  among  the  people,  jnst 
like  the  names  Cbrys^,  Rl  Dorado,  Quivira,  etc.,  and  the  map  makers 
wrote  the  name  America  aa  they  pleased,  on  many  places  of  the  new 
continent,  without  following  in  the  least  the  proposition  of  the  Vosgian 
Oym.iRsium,  which  passed  entirely  nnnoticed  nntil  found  oat  more 
than  three  centnries  after  by  Alexander  de  Humboldt.  If  the  geogra- 
phers who  constrncted  maps  during  the  sixteenth  century  bad  thought 
that  the  New  World  was  named  from  the  Christian  name  of  Vespucci, 
as  that  name  varied  according  to  the  numerous  pamphlets  of  his  thini 
vo5age  and  his  "Quatuor  Navigationes"  into  Alberico,  Amerigo, 
Amergio,  Almerigo,  Albertutio,  Damerigho,  Armenico,  Horigo,  some 
of  them  would  have  certainly  nsed  such  names  as  Albericia,  Amerigia 
Amerigonia,  Amergia,  Almerigia,  Alttertutia,  Armenica,  Morigia.  But 
the  name  America  is  n«  varietur,  without  a  single  case  of  different  spell- 
ing, showing  that  Amerrique  whs  iu  general  circulation,  and  that  they 
made  use  of  it  withoat  thinking  if  it  was  in  honor  of  Vespucci  or  not. 
"Le  mot  ^taitdans  Pair,"  as  the  French  say  for  all  popular  expres- 
sion, and  all  the  variations  of  the  Christian  name  of  Vespncci  have  not 
the  slightest  iiiflnence  on  it. 

Little  by  little  the  aboriginal  name  of  Amerrique  and  its  derivative 
America  took  possession,  first  of  the  maps,  and  afterwards  of  alt  the 
chancelleries  and  state  departments  of  all  Europe,  the  Spanish  ouo 
included,  without  much  thought  about  the  injustice  committed  toward 
Colombo,  or  any  desire  on  their  p*rt  to  raise  Vespucci  above  the  very 
smalt  position  he  occupie«l  as  third  nite  navigator. 

The  whole  is  an  example  of  a  sort  of  process  of  infiltration,  coming 
from  the  masses  where  it  nnconscionsly  originated,  entirely  outside  of 
the  doing  of  a  few  Latinists  lost  in  their  books  and  maunseripts,  and 
which  eventually  covered  half  of  the  earth's  surface,  carrying  pile-mile 
Itartisaiis  and  adversaries  of  Colombo  and  Vespncci,  sure  that  iu  the 
end  truth  will  prevail  orer  all  false  pretensions,  obscurities,  and  errors. 

After  all  the  incorrect  reference  of  the  name  of  the  New  World  to 
Amerigbo  Vespucci  has  last«d  a  little  less  than  four  centuries,  even  less 
than  the  forgetfulness  whid  the  background  the  disoov* 
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eriea  of  tbe  Korsemen  Bjarai  and  Leif  Ericksen,  at  tbe  end  of  the  tenth 
century;  a  small  number  of  years  when  compared  to  tbe  past  hnman 
history  and  its  great  fatnre.  The  fourth  centenarian  anniversary  of 
the  Kreateat  event  tor  the  human  race  will  be  celebrated  without  tbe 
feeling  that  the  name  of  the  TSew  World  is  derived  fh>m  a  third-rate 
navigator,  without  any  claim  to  such  an  honor  and  to  the  detrimeot  and 
great  injustice  of  the  great  discoverer,  Colombo;  but  that  it  originated 
simply  from  a  tribe  of  Indians  and  a  mountain  range  of  the  new  conti- 
nent itself.  The  name  Amerriqne  is  equal  to  and  of  as  much  poetical 
beauty  as  Niagara,  Ontario,  Canada,  Mooongabela,  Mississippi,  Mis* 
sonri,  Arkansas,  Alabama,  Dakota,  Mexico,  Nicaragua,  Guatemala, 
Cuba,  Panama,  Veragna,  Cbimborazo,  Peru,  Venezuela,  etc 

TESPOCCI  CHANGES  THE  SPELLING  OF  HIS  CHBISTIAN  NAME. 

When  Vespncci  received  a  copy  of  the  "  Cosmographiie  Introduotio" 
of  St.  D\i,  at  tbe  end  of  1507,  he  must  have  been  more  than  gratified ; 
for  not  only  in  it  be  is  qualified  as  the  discoverer  of  tbe  New  World, 
which  very  likely  he  wanted  to  be,  but  more,  the  name  of  Amerrique 
was  attributed  to  him,  and  that  name  was  extended  to  the  whole  of  tbe 
new  country.  An  ambitious  man  has  seldom  seen  bis  desires  so  well 
fulfilled. 

If  Vespucci  had  been  "es  mucho  hombre  de  bien  "  as  Colombo  thought, 
he  would  have  takeu  proper  steps  to  correct  the  very  great  errors  com- 
mitted by  tbe  Vosgiaii  Gymnasium,  and  referred  to  Cristoforo  Colombo 
as  tbe  true  discoverer  of  the  New  World;  but  notwithstanding  that  Ves- 
pucci lived  five  years  more,  he  did  nothing  of  tbe  kind,  and  iustead  we 
see  he  did  all  he  could  to  sustain  the  scheme  of  naming  the  New  World 
after  him,  by  correcting  tlie  orthography  of  his  Christian  name.  Until 
then  he  wrote  Amerigko,  as  is  proved  by  his  letter  of  1492,  tbe  earliest 
authentic  autograph  of  him  that  we  possess,  while  bis  other  letter  of 
tbe  9tb  of  December,  ISO-t,  addressed  to  the  Ar(,hbishop  of  Toledo,  be 
signs  Amerrigo,  with  a  double  r  and  the  suppression  of  tbe  k.  (See 
page  657.)  That  modification  in  the  orthography  of  bis  Christian  name 
is  "the  end  of  the  ear  which  sticks  out"  (/e  bout  de  ForeiUe  qui  perce). 
Seeing  the  analogy  of  Amerigho  and  Amerrique,  be  did  all  be  could,  to 
bring  bis  name  as  near  as  possible  to  tbe  aboriginal  name,  without 
identifying  it  entirely;  for  a  complete  identification  might  have  been 
detected  at  once,  for  there  were  still  alive  quite  a  number  of  Colombo 
crews  of  one  hundred  and  fifty  seamen;  and  very  cunningly  he  signed 
himself  Amerrigo,  with  a  most  attractive  and  prominent  flourish 
(paraph),  using  it  until  his  death  in  1512,  as  is  seen  in  two  or  three 
other  signatures  of  him  after  1508,  preserve*!  iu  the  Casa  de  Contracta- 
tion  at  Sevilla,  and  all  written  with  the  double  r  ami  the  dropping  of  the  h. 

Tbe  Spanish  historian  J.  B.  Mniloz,  i**  tbe  first  who  has  obi^erved  the 
double  r- in  the  signatures  found  by  him  in  Spain;  tliat  strange  and 
unique  spelling  attracted  his  atteutiouj  without  his  beiug  able  to  assign 
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it  ou  Vespncci,  either  as  a  poetical  license  or  as  a  sort  of  joke  withont 
any  coDseqaence. 

Unhappily  the  matter  has  been  taken  very  serionsly,  more  so  than 
the  originator  even  thought  of;  for  the  Vosgian  Gymuasiuni  took  very 
<)utetly  tUe  correction  that  Vespncci  vas  not  the  discoverer,  and  they 
were  prepared  to  do  the  same  as  to  their  naming  of  America  from 
Ameriglio  Vespucci ;  only  the  matter  was  considered  as  too  trifling  l>y 
those  iuterestetl  in  tke  question,  such  as  the  non  of  Colombo,  to  reqnire 
a  correction.  The  attrit>uiiou  of  the  discovej?  to  Cristoforo  Colombo 
was  considered  sulBcieut;  atid  that  the  name  of  Amerriqne  has  nothing 
to  do  with  Vespncci  whs  ro  evident  and  such  a  matter  of  coarse  that 
nobody  cared  to  correct  tiie  vagary  of  a  Vusgian  poet. 

The  name  Amerrique  contiuued  to  bo  nsed  among  tbe  people,  jast 
like  the  names  Chrys^,  El  Dorado,  Quivira,  etc.,  and  the  map  makers 
wrote  the  name  America  as  they  pleased,  on  many  places  of  the  new 
continent,  witbout  following  in  the  least  tbe  proposition  of  tbe  Vosgiaa 
Gym^iasinm,  which  passed  entirely  nnnoticed  antil  found  oat  more 
than  three  centaries  after  by  Alexander  de  Humboldt.  If  the  geogra- 
phers who  constrncted  maps  during  tbe  sixleenlh  century  bad  tbongkt 
that  the  New  World  was  named  from  tbe  Christian  name  of  Vespncci, 
as  that  name  varied  according  to  the  nnmeroos  pamphlets  of  his  thini 
vojage  and  bis  "Quatuor  Navigationea"  into  Alberico,  Amerigo, 
Amergio,  Almerigo,  Alberlntio,  Damerigho,  Armenico,  Morigo,  some 
of  them  would  have  certainly  used  such  names  as  Albericia,  Amerigia 
Amerigonia,  Amergia,  Almerigia,  Albertutia,  Armenica,  Morigia.  But 
tbe  name  America  is  ne  varietur,  withont  a  xingle  case  of  different  spell- 
ing, showing  that  Amerrique  was  in  general  cii-culatioD,  and  that  they 
made  use  of  it  witbout  thinking  if  it  was  in  houor  of  Vespucci  or  not, 
'•  Le  mot  ^tait  dans  Pair,"  as  the  French  say  for  all  popular  expres- 
sion, and  all  tbe  variations  of  the  Christian  name  of  Vespucci  have  not 
the  slightest  influence  on  it. 

Little  by  little  the  aboriginal  name  ot  Amerrique  and  its  derivative 
America  took  possession,  first  of  the  maps,  aud  afterwards  of  all  the 
chancelleries  and  state  departments  of  all  Europe,  tbe  Spanish  one 
included,  without  much  tbouglit  about  the  injustice  committed  coward 
Colombo,  or  any  desire  on  tbeir  part  to  raise  Vespncci  above  the  very 
small  iH>sition  be  occupied  as  third  rule  navigator. 

The  whole  is  an  example  of  a  sort  of  process  of  infiltration,  coming 
from  tbe  masses  where  it  unconsciously  originated,  entirely  outside  of 
the  doing  of  a  few  Latinists  lost  in  tbetr  books  and  manuscripts,  and 
wliicli  eventually  covered  half  of  tbe  earth's  surface,  carrying  pele-meU 
[tarUaaiis  aud  adversaries  of  Colombo  and  Vespucci,  sure  that  iu  tbe 
end  truth  will  prevail  oVer  all  false  preteuaious,  obscurities,  and  errors. 

After  all  the  incorrect  reference  of  the  name  of  tbe  New  World  to 
Amerigbo  Vespucci  has  lasted  a  little  less  than  fourceuturies,  even  less 
than  tbe  forgetfulnesa  which  has  kept  in  the  background  tbe  discov* 


THE  NAMB  AMERICA.  667 

eries  of  the  NorsemeD  Bjarui  and  Leif  Erickaeo,  at  the  end  of  the  tenth 
century;  a  small  number  of  years  when  compared  to  the  past  haman 
history  and  its  great  future.  The  fourth  oentenarian  aonirersary  of 
the  greatest  event  tor  the  human  race  will  be  celebrated  without  the 
feeling  that  the  name  of  the  New  World  is  derived  from  a  third-rate 
navigator,  without  any  claim  to  such  an  honor  and  to  the  detriment  and 
great  injustice  of  the  great  discoverer,  Colombo;  but  that  it  originated 
simply  from  a  tribe  of  Indians  and  a  mountain  range  of  the  new  conti- 
nent itself.  The  name  Amcrnqne  is  eqaal  to  and  of  as  much  poetical 
beauty  as  Niagara,  Ontario,  Canada,  Monongahela,  Mississippi,  Mis- 
sonri,  Arkansas,  Alabama,  Dakota,  Mexioo,  Nicaragua,  Gaat«mala, 
Cuba,  Panama,  Teragna,  Chimborazo,  Peru,  Venezuela,  etc 

TESPUCCI  CHANGBS  THE   SPELLING  OF  HIS  CHHISTIAN  NAHB. 

When  Vespncci  received  a  copy  of  the  "  Cosmographise  Intiwluctio" 
of  St  Di^,  at  the  end  of  1507,  he  must  have  been  more  than  gratified; 
for  not  only  in  it  be  is  qualified  as  the  discoverer  of  the  New  World, 
which  very  likely  he  wanted  to  be,  but  more,  the  name  of  Amerrique 
was  attribnt«>d  to  him,  and  that  name  was  estended  to  the  whole  of  the 
new  country.  An  ambitious  man  has  seldom  seen  his  desires  so  well 
fulfilled. 

If  Vespucci  had  been  "es  mucho  hombre  debien"  as  Colombo  thought, 
he  would  have  taken  proper  steps  to  correct  the  very  great  errors  com- 
mitted by  the  Vosgiaii  Uymna8ium,and  referred  toCristoforo  Colombo 
as  the  true  discoverer  of  the  New  World;  but  notwithstanding  that  Ves- 
pucci lived  five  years  more,  he  did  nothing  of  the  bind,  and  instead  we 
see  he  did  all  he  could  to  sustain  the  scheme  of  naming  the  New  World 
after  him,  by  correcting  the  orthography  of  his  Christian  name.  Until 
theu  he  wrote  Amerigko,  as  is  proved  by  his  letter  of  1492,  the  earliest 
authentic  autograph  of  him  that  we  possess,  while  his  other  letter  of 
the  9th  of  December,  160\  addressed  to  the  Ari^hbishop  of  Toledo,  he 
signs  Amerrigo,  with  a  double  r  and  the  suppression  of  the  k.  (See 
page  657.)  That  modification  in  the  oithography  of  his  Christian  name 
is  "the  end  of  the  ear  which  sticks  out"  {te  bout  de  Voreille  qui  perce). 
Seeing  the  analogy  of  Amerigho  and  Amerrique,  he  did  all  he  could  to 
bring  his  name  as  near  as  possible  to  the  aboriginal  naiue,  without 
ideutifying  it  entirely;  for  a  complete  identificatiou  might  have  been 
detected  at  once,  for  there  were  still  alive  quite  a  number  of  Colombo 
crews  of  one  hundred  and  fifty  seamen;  and  very  cunningly  he  signed 
himself  Amerrigo,  with  a  most  attractive  and  prominent  flourish 
(paraph),  using  it  until  his  death  in  1512,  as  is  seen  in  two  or  three 
other  signatures  of  him  after  1508,  preservetl  in  the  Casa  de  Contracta- 
tioont8evilla,andall  written  with  the  double  rand  the  dropping  of  the  A. 

The  Spanish  historian  J.  B,  Muiioz,  ix  the  first  who  has  observed  the 
double  rin  the  signatures  found  by  him  in  Spain;  that  strange  and 
unique  spelling  attracted  bis  attention,  without  his  beiug  able  to  assign 
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any  reason  for  it.  Maiioz  was  convinced  that  some  iDteotioual  AtlsiA- 
caiion  existcil  in  regard  to  the  voyitges  of  Tespacui ;  and  he  was  t^i  veil 
as  tbe  otbvr  htatorian,  M.  F.  de  Navarrete,  a  believer  in  some  Bort  of 
fraud  00  the  part  of  the  Florantiae.  AlexanderdeHnmboldtootkoo^ir- 
ing  what  to  do  with  tbe  double  r,  tbonght  it  migbt  be  "  a  proof  of  era- 
ditiou  "  on  the  part  of  Vespucci,  quoting  the  opinion  of  Professor  von 
der  Hagon  of  Berlin  that  "when  in  Italian  Yespncci  naes  tbe  doable 
r  iu  signing  Amerrigo,  it  is  by  aasimilatioQ  of  two  cousotiaDts,  it  is 
Afoerrigo  for  Amelrigo  (name  of  a  bishop  of  Oomo  iu  865),"  The  main 
difflunlty  in  accepting  sach  an  explanation  is  that  Vespucci  did  not 
use  it  when  he  wrote  in  Italian  and  to  Italians,  aa  is  proved  by  hla  let- 
ter of  Munlova,  but  only  to  Spaniards  and  in  Spanish.  After  the  many 
researches  of  all  sorts  made  in  the  archives  and  in  published  books  and 
documents,  it  is  certain  that  the  spelling  of  Amerigo  with  two  t'b  is 
subsequent  to  tbe  christening  of  St.  D\6  in  1607.  It  is  tbe  most  dam- 
aging discovery  made  against  Vespucci,  which  cau  not  be  SHtiefactorily 
explained  in  any  other  way  than  to  bring  bis  Christian  uame  aa  near  aa 
possible  to  the  Indian  name  of  AinerHque. 

SCHOENEB  TEBSVS  TESP1700I. 

By  a  sCranKB  occurrence,  not  rare  however  in  the  first  discoveries  of 
lands  and  aborigines  of  the  new  continent,  the  name  of  tbe  Indian  tribe 
and  of  their  country  was  not  printed  in  any  pamphlet  or  book  or  w^i^ 
ten  on  any  map  that  we  know  of.  It  escaped  the  renearches  of  all  tbe 
Americanists;  Aveu  of  Alexander  de  Humboldt,  and  it  seems  that 
everything  conspired  to  make  good  the  triple  error:)  of  Jean  Basin, 
accepted  and  cousolidated  by  Veipucci  as  much  as  he  safely  conld. 

it  may  be  that  Vespucci  wrote  on  some  mannacript  map  Tierra  di 
Amerriques,  and  that  it  was  read  Tierra  di  Amerigo,  as  Scboener  bas 
accused  him  of  doing  in  1535.  Johannes  9clioener,  born  in  1477,  at 
Carlstadl,  Lower  Franconia,  in  Bavaria,  died  at  Kuremi>erg  in  1547. 
He  was  an  excellent  geographer  and  well  acquainted  with  all  tbe  dis- 
coveries made  during  his  time,  as  is  amply  proved  by  Dr.  Franz  Wieser, 
in  his  important  book  :  "  Magalhaes-Straaae  und  Austral-Continent anf 
den  Gtobeu  des  Johannes  Scboener,"  Innsprnck,  1881.  Certninly  Scboe- 
ner cau  not  be  considered  ns  a  detractor  of  Vespucci.  He  seems  to 
have  acted  with  great  honesty  of  purpose,  saying  only  tbe  truth  of  what 
he  beard  about  him;  for  in  16X5,  in  bis  "Lnculenti8sima,''etc.,  be  is 
very  friendly  to  Vespucci,  saying  that  be  discovered  the  New  World  in 
1497  and  that  the  name  America  was  generally  accepted  and  already 
in  great  nse.  But  when  he  was  convinced  ol'  the  great  injustice  done 
to  Cristoforo  Colombo,  the  trae  discoverer,  he  did  not  hesitate  to  say 
that  be  knew  that  Vespucci  had  written  bis  nume  upon  some  maps. 

There  is  no  doubt  that  maps  made  by  Vespucci  existed  at  that 
time ;  for  we  know  of  their  existence  through  hia  contemporaries  Pierre 
Martyr  d'Anghieraaud  bis  nephew  and  heir,  Juan  Vespucci.  Only,  as 
1  have  said  before,  it  may  t>e  that  ^  iting  Tierra  di  Amerigo 
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Upon  them,  he  wrote  Tierra  di  Amerriquea,  and  that  Jeao  Basin  and 
others  made  the  mistake  which  led  Schoener  to  make  the  aooasatiOD. 
I  believe  that  there  is  do  reasonable  doabt  that  there  was  some  sort  of 
shrewd  aaderhand  practice  by  some  one  iu  the  whole  matter  of  the 
attribution  of  the  dieeover;  of  the  New  World  to  Vespucci,  and  in  the 
maintenance  of  the  name  Americ  as  his  Christian  name,  when  it  is 
Amerigho.  Withont  going  so  far  as  to  regard  Vcspneci  as  an  im- 
postor, it  is  difficult  not  to  admit  that  he  was  a  great  diplomatist,  what 
we  call  DOW  a  shrewd  politician,  atanfino  in  Italian,  and  that  there 
are  reasons  euoogb  to  coosider  him  as  a  sort  of  mystificatorJ* 

COLOMBO  AKD  TBSPOCCI. 

Oristoforo  Oolombo  has  the  honesty  and  simplicity  of  a  seaman  who 
has  passed  all  bis  life  before  the  mast;  believing  easily  that  others  were 
"  bombredebien,"  if  they  had  the  repatatioo  of  being  honest  merchants. 
Arnerigbo  Tespiioci  has  been  during  the  greatest  part  of  his  life  a 
"  fiorentino  merohante,"  aa  he  called  himself,  educated  for  the  trade  at 
Florence  and  aocnstomed  to  all  the  little  ODderhand  ways  of  traders. 
He  was  considered  at  Sevilla  as  an  "  bombre  de  bieu  "  in  trade,  and 
bis  failare  of  success  as  a  merchant  confirms  that  view  to  a  certain 
extent. 

Unfortunate  in  his  specnlations,  he  took  at  the  end  of  bis  life  to  sea* 
mansbip,  as  an  astronomer,  chart  maker,  captain,  and  pilot,  and  finally 
he  was  appointed  piloto  major.  He  never  had  command  of  a  single 
expedition,  and  was  after  all  a  very  secondary  man  in  Spain  or  Portugal 
where  there  were  such  great  navigators  as  Oolombo,  Vasco  de  Gama, 
Pinaon,  de  la  Gosa,  Hojeda,  Pedro  de  Ledesma,  de  Soils,  Juan  and  8e- 
bastiano  Caboto,  Diego  de  Lepe,  the  Cortereal,  Gabral,  de  Bastidos, 
Vergara,  Goelbo,  etc. 

But  it  is  evident  that  ambition  to  be  known  as  a  great  discoverer 
and  a  navigator  of  renown  took  hold  of  Vespucci,  soon  after  entering 
into  his  new  life;  and  he  addressed  his  voyages  to  the  King  of  Spain, 
the  KiDg  of  Portugal,  a  Medicis  in  Paris,  the  perpetnal  gonfalonier  of 
Florence,  and  finally  to  tbe  good  Ben4,  Eiug  of  Sicily  and  Due  of 
Lorraine.  Tbe  style  of  Vespucci  is  rather  diffuse  and  pretentious,  "il 
vise  a  Peffet,'"  according  to  de  Humboldt,  fie  leans  constantly  towards 
exaggeration,  and  boasts  of  having  received  patent  letters  from  the 
King  of  Portugal.  The  most  exhaustive  researches  into  tbe  books, 
which  are  all  preserved  in  the  arehivenofthe  Torre  do  Tombo,  contain- 
ing all  the  patent  letters  delivered  by  tbe  kings  of  Portugal,  have 
failed  entirely  to  show  auy  trace  of  these;  and  even  the  name  of  Ves- 
pucci baa  never  been  found  in  a  single  document  in  Portugal. 

Every  thing  pertaining  to  Vespucci,  as  a  traveller  and  a  navigator,  mnst 
be  received  with  some  apprehension  that  it  is  either  much  exaggerated 
or  even  nntrue.  We  must  remember  that  Vespucci  was  a  Floreotioe, 
a  friend  of  a  Medicis  and  of  Sodenni;  a  trader  until  forty-eight  years 
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old ;  that  he  was  tirinf:  daring  a  period  when  it  was  poesible  to  be  a 
vlieat  aad  at  the  same  time  regarded  as  a  "  Aotn&re de  bten."  It  was  a 
time  which  it  is  difficult  to  aaderstand  now,  becaase  the  80ciet.v  of  the 
fifteenth  century  lived  amoog  troubles  of  all  sorts,  which  inflaeuced  all 
the  ideas  and  relations  of  men ;  and  the  honesty  of  men  dnrio^  Ibat 
period  can  not  be  compared  with  onr  actual  ideas  on  the  subject  With 
Cristoforo  Colombo  everything  ia  clear  and  explained  easily,  while  on 
the  contrary  with  Amerigho  Veapncci  everything  is  obscure,  or  even 
clashes  with  woll-lcnown  facts,  and  all  tbe  time  his  defenders  or  friends 
are  obligfti  to  have  recourse  to  suppositions  and  to  throw  tbe  blame 
npoD  others  without  the  slightest  proof  and  againiit  plain  facta.  It  is 
going  too  tar  to  say  with  dc  Humboldt  that  Vespucci  is  "  the  victim  of 
a  oonconrae  of  fortuitous  circumstances,"  and  of  "  tbe  exaggerations  or 
unskillful  and  dangerous  friends,"  for  it  is  evident  that  Vvspucci  him- 
self did  all  he  could  to  create  those  circumstances,  and  during  hitt  life 
he  never  did  anything  to  correct  Lis  '*  uuskillful  and  dangerous  friends  " 
of  St.  Di^,  Strasburg,  and  Metz. 

A  uame  for  a  continent  covering  a  whole  hemisphere  can  not  come  as 
a  spontaneous  generation,  and  as  Pasteur  says,  "  spontaueous  genera- 
tion" does  not  exist  in  nature  nor  in  philology.  There  is  alwajx  a  source 
and  a  base,  and  until  the  re-discovery  of  a  tribe  of  Indians  called 
Amerriques,  formerly  powerful,  and  who  have  always  lived  in  a  conn- 
try  rich  in  gold  and  blose  to  tbe  coast  explored  first  by  Colombo  and 
afterward  by  Vespucci,  it  was  impossible  to  give  a  rational  and  satis- 
factory explanation  of  the  christening  of  theNew  World.  Awriterhas 
said  with  great  pertiueuce,  "  The  attribution  of  the  name  America  to 
Vespucci  has  been  respected  es^iecially  because  there  was  no  other 
solution  to  oppose  to  it," 

After  almost  four  centaries  it  is  imi>03sible  to  expect  that  every  fact 
should  be  sustained  by  authentic  documents  and  indisputable  proofs 
Many  of  the  archives  have  been  destroyed,  and  we  are  reduced  often — 
too  oft«u — to  suppositions  and  probabilities.  That  tbe  publication  of 
the  "  Cosmograpbifo  Introtluctio  "  of  St.  D\6  w<is  directed  against  the 
reputation  of  Cristoforo  Colombo  is  an  uudeuiable  fact,  aud  that  some 
secret  lay  at  the  bottom  of  it  is  plain  enough.  Nothing  is  truly  known 
as  lo  how  the  French  manuscript  came  into  the  hands  of  King  ItenS, 
nor  what  part  Vespncci  took  in  tbe  matter.  We  are  reduced  to  in- 
ferences from  tbe  known  facls  of  Vespucci  sending  his  accounts  of  his 
voyages  in  all  directions.  His  admirers  and  partisans  are  obliged  to 
make  moresnpiwsitions  and  have  given  less  probable  explanations  than 
bis  adversaries,  und  the  custom  adopted  of  throwing  upon  others  all  tbe 
manifest  and  glaring  errors  in  order  to  take  off  all  blame  from 
Vespucci  is  only  a  "  desseia  coupable  d'agrandir  artifideiiaemeHt  le  mirite 
de  Vespueci,"*  at  the  expense  of  the  veracity  aud  knowledge  of  some 
of  bis  contemporaries. 
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The  oame  was  not  *'  accidentally  created  in  tbe  YoBges,"  *  as  de 
Hainboldt  thooght;  bat  the  applicatioo  to  Vespuoei  of  tbe  indigeDoaa 
name  Amerriqae  was  wrongly  made  there.  Tbe  name  is  not  a  creation 
of  the  Yosgian  Gymnasiam,  bnt  only  an  erroneons  aMsimilation  to  the 
Ohristian  name  of  a  man  having  some  similarity  with  it,  against  all  the 
mies  of  priority  of  discovery  and  of  naming  a  great  country  in  nsing 
the  Christian  name  of  a  Piloto  instead  of  his  family  name.  After 
the  mistake  bad  been  made  Yespacci  took  care  to  make  it  good  by 
altering  the  antograpby  of  Lin  Christian  name,  changing  his  signatnre 
of  1493,  Amerigho,  into  Amerrigo  after  1507  and  until  his  deat^. 

All  the  discossions  among  Americanists  come  entirely  (him  their 
Ignorance  of  the  existence  of  a  tribe  of  Indians  who  call  themselves 
Amerriqaea,  and  who  inhabit  the  Sierra  Amerriqae  and  the  country  rich 
in  gold,  between  Lake  yicaragua  and  the  Mosquito  coast.  They  were 
oonfronted  by  sncb  difficalties  that  it  is  a  trnu  chaos  of  dat«s,  nam<^, 
pretentions  of  all  sorts,  patriotic  rivalries,  and  futile  explanations  un- 
worthy of  the  characters  and  profonndscienceofsomqof  their  nam  her. 
If  Varnhagen  and  d'Avezac,  and  more  especially  de  Humboldt,  had 
known  the  existence  of  the  Amerriqnes,  the  Sierra  Amerrique,  and 
tbe  gold  region  of  the  vicinities  of  Onriai  and  Garambarn,  of  the 
lettera  rariasima  of  Colombo,  they  would  have  given  a  very  different 
explanation,  and  instead  of  giving  such  weak  and  inadequate  reasons 
as  they  did  they  would  have  thrown  a  great  deal  more  light  upon  the 
matter  than  I  have  been  able  to  do,  for  I  have  no  pretention  of  being 
an  Americanist,  and  even  less  a  scholar,  being  only  a  practical  travel- 
ling geologist. 

We  have  the  following  aathentie  fa^ts : 

(1)  On  the  30th  of  Deoember,  1492,  Yespucci  wrote  a  letter  from 
Sevilla,  preserved  at  Mautova,  in  the  Archives  tionzaga,  signed  Ameri- 
gho Yespucci,  merchants  florentino  in  Sybilia. 

(2)  In  the  last  voyage  of  Christoforo  Colombo  he  staid  from  the  25th 
of  September  to  the  6th  of  October,  1502,  with  his  150  companions,  at 
Oarial  (RioBama)  and  Carambam  (Rio  BlewSelds)  among  Indians  wear- 
ing gold  mirrors  round  their  necks.  The  localities  of  the  month  of  the 
Bios  Rama  and  BlewBelds  are  so  near  the  country  occupied  now  by  the 
theAm«rru^IndiansandtheSierraAm«rrt9u«,  and  the  proved  existence 
there  of  an  area  of  gold  mines,  altogether  make  it  certain  that  Colombo 
and  his  150  seamen  heard  the  name  Amerrique  and  used  it  at  their  re- 
turn to  designate  some  of  the  Indian  tribes  and  a  conntry  rich  iu  gold. 

(3)  First  letter  of  Vespucci  to  Lorenzo  Pier  Francisco  di  Medicia,  pub- 
lisbed'at  Paris,  iu  ISOlor  1505,  with  the  name  Albericua  Ycsputius. 

(4)  Second  letter  of  Vespucci  to  Pietro  Soderini,  published  at  Pescia, 
near  Florence,  in  1506,  with  the  name  Amerigo  Vespucci. 
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olil ;  that  be  was  living  daring  a  period  when  it  was  possible  to  be  a 
vbeat  aud  at  the  same  time  regarded  as  a  "  kombre  de  bien."  It  was  a 
time  which  it  is  difficult  to  noderstaiid  dow,  t>ecaaae  tUe  society  of  the 
fifteenth  century  lived  among  troubles  of  all  sorts,  wbicli  iafinenced  all 
the  ideas  and  relations  of  men;  and  the  honesty  of  men  during  that 
periotl  oan  not  be  compared  with  oar  autnal  ideas  on  thesnbject  Witb 
Oriatoforo  Colombo  everythiog  is  clear  and  explained  easily,  while  on 
the  contrary  with  Amerigho  Vespucci  everything  is  obscure,  or  even 
clashes  with  well-known  facts,  and  all  the  time  bis  defenders  or  friends 
areobligft  to  have  recourse  to  suppositious  and  to  throw  the  blame 
upon  others  without  the  slightest  proof  aud  against  plain  facts.  It  is 
going  too  tar  to  say  with  de  Humboldt  that  Vespucci  is  "  the  victim  of 
A  coDconrae  of  fortuitous  circnmstances,"  and  of  "  the  exaggerations  of 
unskillful  aud  dangerous  friends,"  for  it  is  evident  that  V(.'spucci  him- 
self did  all  he  could  to  create  those  circamstances,  and  daring  his  life 
he  never  did  anything  to  correct  his  "  nnakillful  and  dangerous  friends  ** 
of  St.  Di^,  Slrasburg,  and  Metz. 

&.  name  for  a  coutinent  covering  a  whole  hemisphere  can  not  come  as 
a  spontaneous  generation,  and  as  Pasteur  says,  <*  spontaneous  genera- 
tion "  does  not  exist  in  nature  nor  in  philology.  Thereis  always  a  source 
and  a  base,  and  until  the  re-discovery  of  a  tribe  of  ludiaus  called 
Amerriques,  formerly  powerful,  and  who  have  always  lived  in  a  conn- 
try  rich  in  gold  and  Mose  to  the  coast  ex[)lore(l  first  by  Colombo  and 
afterward  by  Vespucci,  it  was  impossible  to  give  a  rational  and  satis- 
factory explanation  of  the  christening  of  theNew  World.  Awriterhas 
said  with  great  pertinence,  "The  attribntion  of  the  uame  America  to 
Vespucci  has  been  respected  especially  because  there  was  no  other 
solution  to  oppose  to  it" 

After  almost  four  centuries  it  Is  impossible  to  expect  tbat  every  fact 
should  be  sustained  by  authentic  documents  and  indisputable  proofs. 
Many  of  tbe  archives  have  been  destroyed,  and  we  are  reduced  often — 
too  often — to  suppositions  and  probabilities.  That  the  publication  of 
the  " Cosmographice  Introductio"  of  St.  Di4  w.is  directed  against  the 
reputation  of  Cristoforo  Colombo  is  an  undeniable  fact,  aud  that  some 
secret  lay  at  the  bottom  of  it  is  plain  enough.  Kothing  is  truly  known 
as  to  how  the  French  manuscript  came  into  the  hands  of  King  Keu6, 
nor  what  part  Vespucci  took  in  the  matter.  We  are  reduced  to  in- 
ferences from  the  known  faols  of  Vespucci  sending  bis  accounts  of  bis 
voyages  iu  all  directioua.  His  admirers  and  partisans  are  obliged  to 
make  more  suppositions  aud  have  given  less  probable  explanations  than 
his  adversaries,  untl  the  custom  adopted  of  throwing  upon  others  all  the 
manifest  and  glaring  errors  in  order  to  take  off  all  blame  from 
Vespucci  is  only  a  "deaaein  coupable  d'agrandir  artljicieusemeitt  le  nUrite 
de  Veapucci,"'  at  tbe  expense  of  the  veracity  aud  knowledge  of  some 
of  bis  contemporaries. 

*J:lsHiueu  priliqae,  vul.  v,  p.- 107 
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The  name  was  Dot  " aocideatally  created  in  tbe  Tosges,"'  as  de 
Hamboldt  tfaonght ;  but  the  applicatioo  to  Vespncci  or  tbe  indigenous 
name  Amerrique  was  wrongly  made  there.  The  name  is  not  a  creation 
of  tbeVoagian  Gymnaaiam,  but  only  an  eironeoas  aMsimilation  to  the 
ObristiaD  name  of  a  man  having  some  similarity  with  it,  against  all  the 
rales  of  priority  of  discovery  and  of  naming  a  great  country  iu  using 
the  Cbrtstian  name  of  a  Piloto  instead  of  bia  family  name.  After 
the  mistake  bad  been  made  Tespncci  took  care  to  make  it  good  by 
altering  the  autography  of  bin  Christian  name,  changing  his  signatare 
of  1492,  Ameriglio,  into  Amerriao  aft«r  1507  and  until  his  deatl^. 

All  the  discussions  among  Americanists  come  entirely  fW>m  their 
ignorance  of  the  existence  of  a  tribe  of  Indians  who  call  tbemselvee 
Amairiquea,  and  who  inhabit  tbe  Sierra  Amerrique  and  the  country  rich 
in  gold,  between  Lake  Nicaragua  and  tbe  Mosquito  coast.  They  were 
confronted  by  aach  difficulties  that  it  is  a  truu  chaos  of  dates,  names, 
pretentions  of  all  sorts,  patriotic  rivalries,  and  futile  explanations  an- 
worthy  of  the  characters  and  profound  science  of  some  of  their  number. 
If  Varnhagen  and  d'Avezac,  and  more  especially  de  Humboldt,  had 
known  tbe  existence  of  the  Amerriques,  the  Sierra  Amerrique,  and 
the  gold  region  of  the  vicinities  of  Oarlai  and  Carambara,  of  tbe 
lettera  rariasima  of  Oolombo,  they  wonld  have  given  a  very  different 
explanation,  and  instead  of  giving  such  weak  and  inadequate  reasons 
as  tbey  did  they  would  have  thrown  a  great  deal  more  light  upon  the 
matter  than  I  have  been  able  to  do,  for  I  have  no  pretention  of  being 
an  Americanist,  and  even  less  a  scholar,  being  only  a  practical  travel- 
ling geologist. 

B^SITM^. 

We  have  tbe  following  authentic  fa  jta : 

(1)  On  the  30th  of  December,  1492,  Vespucci  wrote  a  letter  firom 
Sevilla,  preserved  at  Mantova,  in  tbe  Archives  tionzaga,  uigued  Ameri- 
gho  Vespucci,  merchante  florentino  in  Sybilia. 

(2)  In  the  last  voyage  of  Obristoforo  Colombo  be  staid  from  the  26tb 
of  September  to  the  5tb  of  October,  1502,  with  hie  150  companions,  at 
Caria'i(Bio  Kama)  and  Carambaru  [Rio  Blewflelds)  among  Indians  wear- 
ing gold  mirrors  round  their  necks.  Tbe  localities  of  the  month  of  the 
Bios  Bama  and  Blewflelds  are  so  near  the  country  occupied  now  by  the 
theAm«rrigueIndian8andtheSierrajlm«rrt9u«,  and  the  proved  existence 
there  of  an  area  of  gold  mines,  altogether  make  it  certain  that  Oolombo 
and  his  150  seamen  heard  tbe  name  Amerrique  and  nsed  it  at  their  re- 
turn to  designate  some  of  the  Indian  tribes  and  a  country  rioli  in  gold. 

(3)  First  letter  of  Vespucci  to  Lorenzo  Pier  Francisco  di  Medicis,  pub- 
lished'at  Paris,  in  I504or  15U5,  with  the  name  Albericus  Vcspulius. 

(4)  Second  letter  of  Vespucci  to  Pietro  Soderini,  published  at  Pescia, 
near  Florence,  in  1506,  with  tbe  name  Amerigo  Vespucci. 

^Grunen  critique  vol.  v,  p.  175. 
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(6)  JeaD  Basin,  of  St.  Di4,  uses  the  names  of  Amerige  aud  Americus 
in  tranttlatiDg  from  the  French  into  Latin  tbe  second  letter  of  Vespneci, 
entitled,  Quatuor  navigationet ;  and  tbe  Vosgian  Gymnasium  proposes 
iu  1507  to  name  the  New  World  America,  in  honor  of  its  discoverer 
Amerige  Vespneci. 

(6)  Oq  tbe  9tb  of  December,  1608,  Vespncoi  wrote  a  tetter  to  tbe  Arcb- 
bisbop  of  Toledo,  lately  published  iu  fac-simile  by  the  Spanish  Ooveru- 
ment,  signed  Amerrigo  Vespucci,  Piloto  mor  (major). 

(7)  From  1508  until  15l2,thedateofbia  death,  two  or  three  signatures 
of  Vesfucci  have  beeu  found  in  Spain,  all  written  with  tbe  double  r  aud 
withoat  tbe  letter  k,  Amerrigo  instead  of  Amerigko  of  1492,  showing  a 
willful  alteration  in  tbe  spelling  of  his  Christian  name,  atter  the  chria- 
tening  of  tbe  Kew  World  iu  his  honor,  at  3t.  Di^,  in  1507. 

(8)  In  1515,  Shoener  saystbat  theuame  Americaia  generally  used  to 
designate  the  New  World. 

(9)  The  first  map,  with  an  authentic  date,  on  which  tbe  name  Ain«Hea 
has  been  found,  is  tbe  map  of  Apianns,  in  tbe  Polybistor  of  Solinns  io 
1520. 

(10)  In  1633,  twenty-one  years  after  the  death  of  Vespneci,  Schoeoer, 
an  astroDomer  and  geographer  of  good  stAuding  sud  jnst  reputation,  ac- 
cuses Vespneci  of  havin  g  written  his  name  on  charts ;  but  be  did  not 
say  how  tbe  name  was  spelled.  Tbe  Americanist  Heury  Harrisse 
thinks  that  Shoener  "  bad  fastened  on  tbe  memory  of  Vcspuoins  tbe 
odious  charge  of  having  artfully  inserted  the  words  Terra  di  Amerigo 
iu  charts  which  be  has  otherwise  altered."*  Vespucci  may  haveinsert«d 
Terra  di  Amerriques,  an  exact  name,  very  closely  allied  to  the  new  spell- 
ing of  his  Christian  name  Amerrigo,  and  which  has  led  Schooner  to 
make  tbe  accusation.  Tbe  exact  expressions  used  by  Soboener  are: 
<' Americns  Vesputins  maritima  loca  ladisa  snperioresex  Hispaoiisnav- 
igio  ad  oceidentem  perlnstrans,  cam  partem  quiB  snperioris  Indies  est, 
crediditesse  Insulam  quam  a  suo  nomine vocariinstitnit"  (In:  Joanit 
Sehoeneri  Caroloatadii  opwiculum  geograpliioum  ex  Divergorum  libria,  etc, 
etc.,  Nortca,  Novembris  xxxiii). 

No  maps  made  by  Vespncoi  have  been  found,  although  we  know  that 
ha  made  some. 

One  thing  is  certain,  it  is  that  Vespneci  did  not  discover  the  Kew 
World,  and  another  fact  is  also  certain,  that  Amerrique  is  an  iudigeDons 
name.  From  the  central  part  of  the  continent,  jnst  about  the  middle, 
tbe  name  Amerrique  or  Amirique  in  French  or  America  in  Latin 
extended  first  southward  and  then  northward,  until  finally  we  hsvo  tbe 
Three  Americas. 

Geographically  tbe  name  Amerrique  has  never  varied,  the  Latin  name 

^mmcaand  the  French  Am^rt^uebave  always  been  spelled  without  any 

changes  among  the  letters  on  all  tue  maps  and  charts;  while,  on  tbe 

contrary,  the  Christian  uame  of  Vespneci  had  varied  from  Amerigbo  to 

*  Blbliotheea  AmortoaiiaVetaBtiasima,  p.  304. 
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Amerrigo,  according  to  his  own  sigaatare,  and  has  taken  all  the  forms 
and  combinatioDa  imaginable  between  Albericus  and  Morigo. 

To  conclude,!  shall  quote  a  sentence  takea  from  the  life  of  Louis  Pas- 
tear:  "All  new  discoveries  bring  into  the  ideas  generally  used  until  then, 
a  change  which  is  accepted  by  some  with  joy,  while  others  resist,  l>e- 
cause  it  deranges  all  tbeir  old  habits."  {M.  Pasteur,  EUtoire  (Fun  savant, 
etc.,  p.  341,  Paris,  1883) ;  which  applies  exactly  to  this  case.  Almost  all 
Americans  aud  all  the  Spaniards  have  accepted  with  Joy  the  idea  that 
the  New  World  was  not  named  for  Vespucci,  who  has  no  claim  whatever 
to  such  an  honor,  but  that  the  beautiful  name  of  Amerrique  belongs  to  a 
tribe  of  ludians  and  to  a  range  or  sierra  of  the  central  part  of  the  conti- 
nent, discovered  aud  first  explored  by  Cristoforo  Colombo.  A  few  Amer- 
icanists, disturbed  in  tbeir  old  habit  of  proclaimiugin  books,  iu  pam- 
phlets, or  in  speeches,  that  the  new  continent  has  been  called  after  Amer- 
igbo  Vespucci,  do  not  like  it,  for  it  is  disagreeable  to  them  to  see  all  tbey 
have  published  or  said  replaced  by  something  more  rational  aod  natural, 
of  which  they  had  not  the  smallest  idea,  or  even  thoughtof  foroue  instant, 
aud  tbeir  resistance  is  natural  enough.  I  expected  it  from  the  time  £ 
wrote  my  first  paper  on  the  Origin  of  the  Name  America,  published  in 
March,  1^75,  in  the  Atlantic  Monthly  ;  and  nothing  that  has  been  said 
by  a  few  critics  aud  reviewers  in  the  United  States,  iu  Italy,  and  in  Ger- 
many has  surprised  me.  But  time  will  show  who  is  right  and  1  trust 
fully  to  the  good  sense  of  the  people. 

The  name  of  the  New  World  was  taken  from  the  mountain  range  and 
Indian  tribe  at  the  center  of  the  continent,  and  brought  into  general  use 
by  the  people  who  had  been  there,  and  the  people  will  now  see  who  has 
the  correct  view  as  to  the  origin  of  the  name. 
H.  MU.  142 43 
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PEOGRESS    OF   ORIENTAL    SCIENCE   IN    AMBBICA 
DURING  18S8. 


BT  CYRUS  ADLER,  PR.  D. 

The  stady  of  oriental  aeience  has  had  a  remarkable  development  in 
America  during  the  past  decade,  and  has  at  the  same  time  taken  on  an 
almost  entirely  new  aspect.  Under  the  lead  of  Professor  Whitney,  and 
of  the  men  whom  he  inspired,  the  Indian  branch  of  oriental  studies  has 
in  the  past  given — and  still  continues  to  give — many  valuable  coutribn- 
tions  to  science,  and  holds  an  almost  unique  position  towards  the  Old 
World  in  the  circle  of  philological  stady. 

Investigation  in  the  field  of  Semitic  languages  and  arcbceology,  on 
the  other  hand,  was  carried  on  mostly  by  the  way,  and  in  spite  of  a  few 
valaable  contributions  the  publications  in  that  line  were,  as  a  rule,  not 
important.  The  year  1883  marks  a  new  era  for  these  studies  in  America 
with  the  establishment  of  regular  conrses  in  Semitic  languages  (inclad- 
ing  Assyrian  inst}riptionH)at  two  of  our  great  universities,  Harvard  and 
Johns  Hopkins.  Most  of  the  otber  important  seats  of  learning  have 
followed  this  departure,  so  that  in  1886  it  was  already  possible  for  the 
eminent  French  archieologist,  M.  Joachim  Menant,  to  say  that  the  most 
serious  efforts  in  this  line  are  now  concentrated  in  America.* 

The  year  1883  was  one  of  great  moment  to  oriental  science  in  this 
country.  Possibly  no  stronger  evidence  of  the  interest  had  for  these 
studies  could  be  afforded  than  the  determination  of  the  publishers  of 
the  series  of  text-books  known  as  Porta  Linguarum  Orientalium  to  put 
an  English  translation  on  the  American  market ;  a  confirmatory  inci- 
dent is  the  selection  of  an  American  member  of  the  board  of  editors  of 
the  Zeitackri/tfdr  Orientalische  Bibliographie,  Prof.  R.  J.  H.  Qottbeil,  of 
Columbia  College. 

A  nnmber  of  gentlemen  of  Philadelphia  equipped  and  sent  out  a 
party  to  explore  and  conduct  excavations  in  Mesopotamia,  under  the 
anspices  of  the  University  of  Pennsylvania.  Considerable  difiSculty 
was  experienced  in  procuring  from  the  Turkish  authorities  the  requisite 

'  La  Languet  I'erduea  de  la  Ptrtii  et  ie  VAM^rU.  Aasyrie,  par  U.  Joocbim  MeiUDt. 
PatiD,  L«roax,  iua6,  p.  xiv, 
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676  MISCELLANEOUS  PAPERS. 

iwrmission  to  dig,  and  at  the  close  of  tbe  year  the  party  proceeded 
soutliward  to  Kiffer.  It  is  likely  that  work  will  be  continneddnriiig  tbe 
coining  year.* 

Tbe  American  Orieulal  Society,  at  its  meeting  in  Fhiladetpbia,  took 
a  step  which  may  lead  to  important  resnlts.  A  resolution  was  adopted 
and  a  isomniittee  appointed  to  obtain  information  and  make  a  report  in 
May,  1889,  on  the  feasibility  and  ntility  of  tbe  preparation  of  a  catalogue 
of  oriental  maouseripts  in  America.  Snch  a  catalogue,  if  it  conld  be 
made  complete,  would  be  of  the  greatest  service  to  American  oriental 
achelars,  whose  chief  drawback  lies  in  the  fa«t  that  tbeir  materials  for 
work  are  scattered  over  the  entire  country. 

'  The  University  of  Penosylvaoia  bas  acquired  a  collection  of  caneiform 
originals  {briefly  described  by  Dr.  Uobert  F.  Harper  in  Hebraieay  Vol. 
T,  pp.  74-76),  and  also  a  collection  of  casts  of  Assyrian  objects  in  tbe 
British  Museum. 

Tbe  National  Museum  is  steadily  pursuing  its  policy  of  collecting 
copies  of  Assyrian  and  Babylonian  objects  preserved  in  this  conntry. 
An  exhibit  of  specimens  in  the  field  of  Biblical  Arcbfeology  was 
set  np  in  tbe  Government  exhibit  at  the  Uentennial  Exposition  of 
tbe  Ohio  Valley  held  at  Cincinnati.  An  interesting  collection  of  casts 
of  Assyrian  an.l  Egyptian  objects  has  been  received  from  tbe  Berlin 
Museum  and  a  working  oriental  library  is  being  collected  la  I  be  Smith- 
sonian Institution  for  the  use  of  tbe  oriental  section,  and  of  oriental 
scholars  visiting  WasbiugtoD. 

Possibly  the  first  G-erman  journal  in  tbe  field  of  oriental  philology, 
to  be  published  with  the  aid  of  an  AmerictiM  learned  body  is  the  Beitrage 
zurAasyriologieund  Vorgleichenden Semitisclien Sprachicugenacha/l,whic\x 
will  appear  i»t7  nnterit'dtzungder  Johns  Hopkitu  Universiial  zu  Baltimore, 
edited  by  Prof.  Friedriob  Delitzsch,  of  Leipzig,  and  Prof.  Paul  Haupt,  of 
Baltimore. 

American  scholars  have  contributed  to  most  of  the  important  journals 
in  the  field  of  oriental  science  published  abroad,  and  a  number  of  for- 
eign scholars,  among  whom  maybe  meutiouod  Canon  Cbeyiie,  of  Ox- 
ford, Prof.  G.  Mttspero,  Mr.  W.  M.  Flinders  Petrie,  Mr.  Theo.  G.  Pinches 
of  tbe  British  Museum,  Prof.  George  Bawlinson,  Prof.  A.  H.  Sayce  of 
Queens  College,  Oxford,  Dr.  Hugo  Winckler,  of  Berlin,  and  tbe  late 
Prof.  William  Wright,  of  Cambridge,  have  sent  contributions  to  Ameri- 
can jonrnals. 

The  rangeof  topics  covered  by  American  orientalists  comprises  :  As- 
syro-Babylonian  language,  art,  history,  and  religion;  Armenia;  Budd- 
hism and  Sanskrit;  China;  Cyprus;  Egypt;  Hittites;  Japan;  Juw» 
and  Judaism  (so  far  as  they  bear  on  the  history  of  the  orient);  modern 
oriental  languages;  Mohammedanism  and  Arabic ;  Old  Testament  and 
Hebrew;  Pedagogics;  Persia;  Samaritan;  Siam;  Semitic  Philcriogy ; 
rtyriac. 


•  Uompare  Philadelphia  Ledger,  Jnuv  14,  lOttO;   New   i'ork  Eeeiiing  i'o«f,  Jo ue  Iftt, 
laSd ;  Ntv  Tork  iiid«pfiid«nf,  Jane  iU,  18tM. 
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The  present  report  ia  the  first  attempt  made  in  this  country  to  pre- 
sent in  brief  tbe  work  of  oriental  scholars  during  one  year.  It  is  nec- 
essarily imperfect  partly  because  of  its  oorelty  and  for  lack  of  assist- 
ance on  the  part  of  scholars  throughout  the  country.  Many  of  the 
papers  mentioned  ia  the  bibliography  could  not  be  described  because 
they  were  not  accessible. 

AS8YBI0L0GY. 

Cyrns  Adler  showetl  that  two  classes  of  Assyrian  verbs  weak  in  the 
third  stem  consonant,  and  nsnally  coufoundecT,  were  capable  of  sharp 
diQerentiation;  criticised  tbe  neglect  of  Assyrian  in  the  article  ou 
Semitic  languages  in  the  Cyclopaedia  Biitaonica,  and  suggested  that 
a  certain  class  of  Syriac  verbs  (the  sapbel)  might  not  be  organic  forms; 
described  the  views  of  tbe  Babylonians  coucerniDg  life  after  death ; 
some  of  the  oriental  objects  in  tbe  National  Museum,  among  them  an 
Etbiopic  version  of  the  Gospels  in  the  Grant  collection ;  the  German 
esi>editioa  tosontfaern  Babylonia;  tbe  Tell-Amarna  tablets  in  the  Brit- 
ish Museum ;  and  announced  to  the  American  Oriental  Society,on  behalf 
of  tbe  Semitic  Seminary  of  the  Johns  Hopkins  University,  the  purpose 
to  publish  a  complete  edition  of  the  life  and  writings  of  Edward  Hincks, 
subjoining  a  tentative  bibliography  of  Bincks's  works. 

Edgar  P.  Allen  offered  some  new  translations  of  the  inscription  of 
Tiglath-pileser  I.  In  columns  i  31-2,  i  25,  and  viii  34  he  reads  z&r 
ianguti;  and  in  II  66  gammarea  irhuti,  "swift  veteruns;"  he  also  made 
a  conjecture  which,  if  established,  would  present  the  unique  instance  of 
;in  Assyrian  king  mentioning  au  unsuccessful  campaign. 

Francis  Brown  explained  why  the  religious  poetry  of  tbe  Semitic 
cuneiform  monuments  is  Babylonian  rather  than  Assyrian ;  translated 
a  uamber  of  Babylonian  penitential  psalms,  and  drew  comparisons 
with  the  corresponding  portions  of  tbe  Old  Testament.  He  pointed 
out  the  identification  of  tbe  names  of  the  kings  mentioned  in  Genesis, 
chapter  xiT,  discussed  the  question  of  tbe  capture  of  Samaria,  disputing 
Delitzsch's  opinion  that  it  was  captured  by  Shalmaneser,  and  attempted 
to  harmonize  the  statements  of  the  Bible  (Is.,  xxxvii,  38),  Alexander 
Polyhistor,  and  the  Babylonian  cbrouicle  with  reference  to  the  murderer 
of  Sennacherib.  He  gave  notes  on  the  Tell-Amama  tablets,  discovered 
in  1887  iu  middle  Egypt,  One  of  the  most  surprising  facts  brought  to 
light  by  these  new  tablets  is  the  extent  to  which  the  cuneiform  charac- 
ter and  the  Babylono-Assyrian  language  were  employed  in  Western 
Asia. 

Bobert  F.  Harper  published  text  and  translation  of  the  cylinder  of 
Esarbaddon,  and  described  his  visit  as  a  member  of  the  Dniversity  of 
Pennsylvania  exploriag  party  to  Ziujirli,  where  a  German  expeilitioit 
under  Dr.  Human  has  been  excavating  with  most  valuable  results. 

Paul  Haupt  described  modern  researches  in  Assyria  and  Babylonia ; 
the  development  of  the  Assyrian  writing;  pablished  the  text  of  the 
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twelfth  tablet  of  the  Nimrod  Epic ;  recollated  the  whole  of  tlie  poem ; 
gave  a  new  translation  of  the  first  column  of  the  Delage  tablet  on  the 
basis  of  recently  found  fragments ;  discussed  the  dimeusions  of  the 
Babylonian  ark  (=120  half  cubits,  110  feet,  for  both  the  depth  and 
width,  and  600  half  cabits,  540  feet,  for  the  length) ;  and  developed  a 
theory  of  the  Assyrian  prefix  no. 

Morris  Jastrow  discussed  the  Assyrian  word  IcudAru,  which  ho  cod- 
Dect«d  with  the  ring  of  the  sun-god  and  the  biblical  and  later  Hebrew 
leaddur;  reviewed  Parti  ofDelitzsoh's  Assyrian  dictionary,  ofTered  trans- 
lation of  some  passages  in  the  monolith  inscription  of  Shalmaneser  II, 
and  described  ancient  Babylonian  cemeteries. 

M.  L,  Kellner  gave  a  new  translation  of  the  standard  inscription  of 
Asurnazirpal,  and  compared  and  discussed  the  Babylonian  and  Old 
Testament  accounts  of  the  Deluge. 

David  O.  Lyon  shovetl  the  development  of  the  Assyro-Babylonian 
religious  conceptions  by  a  collection  of  the  prayers  appended  to  the 
royal  inscriptions.  He  proved  firom  a  statistical  stndy  of  the  Pantheon 
of  Asnrbanipal  (668-626  u.  o.)  that  this  king  mentions  most  frequently 
Assur,  the  national  god,  and  Istar,  the  goddess  of  war,  and  that  he 
exhibited  a  marked  tendency  to  invoke  a  group  of  twelve  deities,  not 
the  same,  however,  which  preside  over  the  twelve  mouths.  He  also 
called  attention  to  some  parallels  between  the  Assyrian  inscriptions 
and  the  Old  Testament. 

S.  H.  McOollester  described  bis  trip  fh>in  Bagdad  to  Babylon  and 
Mosul,  the  site  of  ancient!Ninevefa,with  an  account  of  theexcavations, 
explorations,  and  discoveries  made  there. 

J.  A.  Paine  gave  a  discussion  of  the  eclipse  in  the  seventh  year  of 
Cambyses,  based  on  T.  G.  Pinches'a  paper,  "Au  astronomical  or  astro- 
logical tablet  from  Babylon"  [Babylonian  and  Oriental  Record,  August, 
1888).  This  tablet  is  either  the  original  or  a  copy  of  the  text  ftom 
which  Ptolemy  (in  the  Almagest)  derived  his  information  of  the  fifth 
eclipse  which  he  enumerates  (July  16,  523  B.  o.).  In  this  text  we 
meet  for  the  first  time  the  Assyrian  word  irihu  Hebrew  jdrealt  "moon." 

Theopbilus  O.  Pinches,  of  the  British  Museum,  contribnted  to  the 
Ifete  York  Independent  an  article  entitled,  "An  old  Babylonian  letter," 
being  a  translation  and  commentary  on  a  tablet  in  the  British  Mnseom, 
8-1-375. 

Zenaide  A.  Bagozin  wrote  a  brief  history  of  Media,  Babylonia,  and 
Persia,  (torn  the  fall  of  iNineveh  to  the  Persian  war.  Especial  attention 
is  given  to  the  religion  of  the  Parsees. 

A.  H.  Sayce  described  in  the  JVcw  Yorle  Independent  the  literary 
correspondence  between  Asia  and  Egypt  in  the  century  before  the 
Exodus,  being  an  account  of  some  of  the  Tell-Amama  tablets. 

S.  Alden  Smith  has  carried  on  his  studies  in  Assyrian  letters,  publish- 
ing a  number  of  new  texts;  described  Assyrian  report  tablets  and  the 
progress  of  Assyrian  stndy,  and  criticized  Delitzsch's  Assyrian  dic- 
tionary. 
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William  Hayes  Ward  coocludes  tbat  tbere  is  do  clear  evidence,  od 
Asttyriaa  and  Babylonian  seala,  of  hnmau  sacrifice.  He  considers  the 
so-called  gategod  a  coaTCntionatized  form  of  the  san-god  ootuing oat 
of  the  gates  of  the  east. 

Hugo  Wiiickler  translated  in  Hebraiea  a  cuneiform  text  describing 
the  building  of  N'ebuchadnez/.ar's  aitificial  reservoir.  One  ioscription 
reconia  that  the  royal  canat  was  bntlc  because  the  river  Eapbrates  had 
departed  from  the  city  of  Sippar. 

D.  A.  Walker  gave  a  historical  sketch  of  the  reign  of  the  Assyrian 
king  Asurbauipal. 

■    BUDDHISM  AND  SANSKRIT. 

A.  H.  Edgreeii  wrote  a  criticism  of  Van  den  Obeyn.  His  conclnsioa 
is  that  of  tbe  thirteen  roots  which  have  been  referred  to  the  eighth 
class  of  verbs  in  Sanskrit  five  are  fictitious,  and  the  remainder  must  be 
referred  to  the  fifth  class. 

T.  B,  Forbush  described  tbe  Hindu  doctrine  of  death  and  immortality. 
The  early  Hindus  had  no  dread  of  death.  The  future  life  was  a  joyous 
one,  when  all  good  people  reap  the  reward  of  virtue.  Tbe  terrible 
conception  of  hell  is  no  part  of  tbe  primitive  Vedic  fiftith.  The  funda- 
mental postulate  of  Hindu  ontology  is  that  the  soul  is  eternal.  It  is  not 
born,  it  can  not  die,  and  is  itself  chaugelesa.  At  different  times  it  wears 
difTerent  garments;  sometimes  it  assumes  tbe  form  of  a  man,  sometimes 
the  disguise  of  an  animal,  and  sometimes  it  is  clad  in  the  robes  of  a 
spirit  of  light. 

James  T.  Hatfield  edited  a  Yedic  text  on  omens  and  portents  f^om 
two  MSS.  in  the  British  Mnsenm. 

E.  W,  Hopkins  continued  >hiB  inquiry  into  the  conditions  of  civilizEt- 
tion  in  tbe  Hindu  middle  age  from  the  point  of  view  of  the  ruling  power 
or  warrior  ciiste,  and  discussed  tbe  quantitative  variations  in  tbe  Oal- 
cutta  and  Bombay  texts  of  tbe  Mababharata. 

A,  Y,  W.  Jackson  called  atteutiou  to  a  new  reference  in  the  Aveata 
to  "the  life-book"  hereafter. 

S.  H.  Kellogg  discussed  tbe  origin  of  certain  Bajpnt  forms  of  the 
substantive  verb  in  Hindi. 

David  Kor  described  Burmah's  mighty  river  and  tbe  capital  cities  of 
tbe  past,  t)ie  old  caverns,  site  and  great  temple  of  Monlmeiu,  Lower 
Bnrniah ;  a  trip  by  rail  up  the  Himalaya;  temples  and  Buddhist 
shrines  that  have  been  used  as  fortresses  in  times  of  war;  the  street 
scenes  and  play-houses  of  Kaugoon,  tbe  Liverpool  of  Bunnah,  and  the 
famous  Shway  Dagobn  of  Rangoon,  the  golden  pagoda  of  Burmah; 
iilso  a  trip  among  the  Circassian  mountains. 

Edward  A.  Lawrence  gave  an  account  of  his  visit  among  the  mis- 
sionary stations  in  South  India.  Churches  and  Christian  worship  are 
described.  The  population  of  South  India  is  largely  aboriginal,  of 
Dravidian  stock.  The  social  institutions  are  primitive  and  interesting 
to  the  student  of  early  customs.  ^> 
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HenryO.  Leain  a  note  on  Emerson  and  the  KathaUpaDisbad  refeired 
to  a  notice  of  Mr.  W.  S.  Kennedy  calling  attention  to  a  passage  iu  tlie 
"  Katlia  Upanisbad  "  which  furnished  Mr.  Emeroon  the  initial  tbongbt 
ID  bis  mysteriout)  stanzas  on  "  Brahma." 

H.  W.  MagooD  treated  of  the  Aauri  Kalpa,  a  witchcraft  practice  of 
the  Atbarva-Veda.  Aauri  is  the  black  mnstord  of  India,  and  it  was 
used  in  this  rite  to  make  an  image  of  some  person  whom  it  was  desired 
to  overcome  or  destroy  by  magical  practices.  Mr.  Magono  prints 
text,  critical  notes,  extracts  from  the  Scholiast,  translation  and  a  com- 
mentary. 

Raj  Goomar  Boy  corrected  various  misapprehensioDs  concerning  child- 
marriage  in  India.  The  boys  and  girls,  tbongh  married  in  infancy,  are 
never  allowed  to  lire  together  nntil  the  girl  reaches  puberty.  This 
being  tbe  case,  and  marriage  ordained  by  Qod,  it  fnlfilU  the  twofold 
object  of  tbe  procreation  of  children,  and  a  remedy  against  sin ;  it 
even  fulfills  a  third  object,  viz,  mutual  society.  There  is  great  igno- 
rance among  Europeans  in  regard  to  tbe  position  of  Hindn  women, 
which  is  by  no  means  that  of  slavery. 

W.  W.  Bockbill  described  the  Lamaist  ceremony  of  "  making  of  maui 
pills."  During  tbe  entire  process  no  one  is  permitted  to  approach  who 
has  used  meat,  spirits,  garlic,  tobacco,  or  other  impure  objects.  The 
process  is  sometimes  one  hundred  days  in  length  (consisting  of  a  very 
carefal  preparation  of  the  pills,  which  are  made  of  floor  and  scented 
water),  followed  by  a  period  of  meditation  and  prayer.  He  discnsscd 
the  use  of  skulls  in  Lamaist  ceremonies,  which  is  at  present  twofold : 
(t)  as  an  ofleriug  to  Tsepamed,  who  is  repre8ent€d  as  holding  in  bis 
bands  a  skull  filled  with  ambrosia ;  (2)  as  a  receptacle  for  the  wine  or 
other  liquid  offered  to  tbe  gods. 

Justin  A.  Smith  gave  a  summary  of  tbe  ancient  literature  of  the 
East.  He  treats  of  romance  and  drama,  the  Pankatantra,  the  Sakoon- 
tabl  ot  Ealidasa,  and  Hindu  fiction  iu  general ;  of  Hindn  epic  and  my- 
thology, tbe  Mahiibhilrata  and  the  Bam%aua;  of  the  Iranian  script- 
ures, tbe  Zend-Avesta  of  Zaratbustra,  adding  notes  on  Persian  and 
Iranian  history;  of  the  Sbah-Nameh  and  the  Bnudehesh;  of  Buddhiam 
aud  tbe  t«achiDgs  of  Buddha;  and  of  Chinese  literature,  especially  tbe 
works  of  Confucius  and  Mencius. 

W.  D,  Whitney  wrote  a  review  of  the  second  volume  of  Eggeling's 
translation  of  tbe  Catapatba  Brahmana,  and  brought  out  a  new  edition 
of  bis  Sanskrit  grammar. 

CHINA. 

W.  S.  Ament  discussed  tne  ancieut  coinages  of  China. '  Starting  with 
the  assertion  that  the  Chinese  were  the  inventors  of  coined  money,  he 
investigated,  speciflcallj-,  (1)  tbe  composition  of  Chinese  coins;  (2)  tbe 
mode  of  their  casting ;  (3)  their  inscriptions ;  (4)  their  form. 

Adele  M.  Fielde  de8eribe<l  some  Chinese  mortuary  customs.  The 
obsequies  of  a  parent  are  reckoned  tbe  most  troublesome  afil^ir  iu  ha- 
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man  ezperieuco  among  tlie  Chinene,  and,  therefore,  wheu  they  wish  to 
declare  the  extreme  vexatiousuess  of  any  piece  of  work,  tUey  say,  "  It 
is  more  trouble  thnti  a  fuueral."  Tiifaots  are  buried  summarily,  with- 
out cofSiis,  and  the  young  are  interred  with  few  rites;  but  the  fuuerals 
of  the  aged,  of  both  sexes,  are  elaborate  in  proportiou  to  the  number 
of  the  descendants  and  to  their  wealth. 

Elizabeth  P.  Gould  describea  the  result  of  Yung  Wing's  efforts  to 
raise  the  standard  of  education  in  his  native  country  daring  the  last 
thirty  years.  It  was  through  his  influence  that  students  were  sent  to 
America  to  be  educated.  One  of  these  was  Yao  Phoa  Lee,  whose  bi- 
ography is  iiWea  on  the  basis  of  his  book,  "When  I  was  a  boy  in 
China." 

W.  A.  P.  Martin  gave  an  account  of  diplomacy  in  ancient  China. 
The  doctrine  of  extraterritoriality  was  unknown ;  no  agent  was  a  inin> 
ister  plenipotentiary,  and  the  sovereign  ulways  held  himself  free  to  dis- 
avow the  nets  of  his  representative ;  there  were  no  resident  miuist«rs, 
only  eaeoyi*  extraordinaire*.  He  made  a  translation  of  the  devotional 
portion  of  a  pictorial  sheet  engraved  and  publislied  by  the  Buddhist 
high  priest  in  charge  of  the  Pas-en  Temple;  fonnd  traces  of  the  philo- 
sophic ideas  of  Descartes  in  the  Chinese  thinkers  of  the  eleventh  cent- 
ury, and  the  same  views  among  them  concerning  filial  duty  that  are 
advanced  by  Plato. 

S.  A.  Stem  described  domestic  customs  in  Japan  and  China,  the 
business  habits  of  the  people,  their  dress  and  amusements. 

H.  W.  Warren  described  a  Journey  on  the  Tang-tze-kiang,  with  some 
geographical  and  social  not^s.  Canton,  he  says,  is  a  thoroughly  English 
place.  The  architecture  is  imposing  and  solid.  It  is  a  little  London 
planted  in  the  distant  East. 

OYPEDS. 

W.  H.  Goodyear  described  the  Cypriote  sculptures  in  the  Metropoli- 
tan Museum ;  and  in  a  note  to  the  Critic,  April  18,  corrects  some  mis- 
apprehensions in  the  Critic's  notice  of  his  paper  published  in  the  Amer- 
ican Journal  of  Archaology  on  the  Egyptian  origin  of  the  Ionic  capital 
and  the  authemiou. 


The  various  articles  on  the  Tell-Amarua  tablets,  discussed  under 
Assyriology,  all  bear  more  or  less  on  Egyptian  history. 

Lysauder  Dickerinan  discussed  GroFs  discovery  of  the  names  of  Ja- 
cob and  Joseph  on  the  Egyptian  monuments,  holding  that  GrofTs  in- 
ference was  not  warranted. 

William  N.  Groff,  who  continues  his  residence  abroad,  speaks  of 
q.  I.  V.  ]'.  on  an  Egypto-Arameau  papyrus,  which  he  identifies  with  the 
Egyptian  KelM,  a  sort  of  wine ;  published  in  hieroglyphic  the  romance 
of  the  two  brothers,  with  a  translation  and  commentary  ;  discussed  the 
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proDOuns  m  Egyptiau,  and  discovered  the  Dames  of  Jacob- Bl  and  Jo- 
seph-El, in  lists  of  defeated  nationa,  transported  to  Egypt  in  the  time 
of  TdthmosiH  III,  about  ITOO  B.  c. 

Lewis  G.  Janes  reviewed  Edward  Naville's  edition  and  translation 
of  the  Egyptiao  Book  of  the  Dead.  A  careful  study  of  this  book,  with 
an  nnbiased  scrutiny  of  the  monnments  and  inscriptions,  reveals  coin- 
cidences of  notable  change  and  development  in  the  Eyptian  doctrine  of 
the  ftttnre  life.  Mr,  Janes  follows  the  development  from  the.archaic 
lieriod  down  to  the  days  of  St.  Paul. 

6.  Lansing,  in  two  articles  on  Egypticity  and  Authenticity  of  the 
Pentateuch,  discussed  the  Biblical  narratives  of  the  lives  of  Joseph  and 
Moses  (Genesis  xxxix,  et  seq.)  with  reference  to  the  local  hints  and  lin- 
guistic usages;  in  other  words,  the  Egyptian  cast  and  character  of  the 
narraratives.  He  concludes  that  the  narratives  must  have  been  written 
at  or  near  the  time  the  events  narrated  occurred. 

G.  Maspero  stndied  the  Egyptian  words  which  seem  to  apply  to  the 
human  soul  and  the  places  it  inhabited  after  death*  He  pointed  out 
that  the  views  of  the  Egyptians  with  reference  to  death  and  a  fntnre 
state  underwent  many  changes. 

Oh.  £.  Moldenfce  edited  the  first  part  of  a  new  edition  of  the  so-called 
tale  of  two  brothers,  or  the  D'Orbiney  papyrus. 

Howard  Osgood  made  an  English  translation  of  M.  Philippe  Tirey's 
French  translation  of  the  Papyrus  Prisse,  "The  Oldest  Book  in  the 
World ;"  described  society,  ethica,  and  religion  in  Egypt  before  2000 
B.  0. 

Aug.  do  Plongeon  recalled  the  fact  that  the  Egyptian  8phynx  is 
a  riddle  still  unsolved  and  its  age  unknown.  He  directed  attention 
to  certain  striking  analogies  enisling  between  the  Egyptian  Sphynx 
and  the  leopard  with  human  head  that  crowns  the  mausoleum  of  Prince 
Coh  at  Chichen-Itza  (Yucatan). 

C.  A.  Siegfried  described  a  tour  from  Tripoli  to  Alexandria.  Tripoli 
is  a  typical  Arabian  town  with  all  the  evils  of  Moslem  misrule,  wretch- 
edness, and  neglect.  From  Tripoli  to  Egypt  is  an  agreeable  change. 
The  social  and  mercantile  condition  of  Alexandria  is  described.  He 
gives  an  account  of  his  experience  of  a  journey  to  the  Dalmatian  coast 
and  Montenegro,  describing  the  political,  social,  aud  archaeological 
features  of  the  country. 

Cope  Whitehouse  discussed  the  map  of  Joseph  the  Fayumi  and  the 
Baitin  Basin,  in  the  light  of  the  survey  made  during  13S7-'S8. 

E.  L.  Wilson  described  "  the  great  Pyramid  "  of  Cheops,  narrates  the 
iacideuts  of  an  ascent  and  descent;  pictures  the  views  from  its  summit 
and  hills,  discusses  its  history  and  the  curious  speculations  to  which  it 
has  given  origin;  he  wrote  an  illustrated  paperonthe  temples  of  Egypt. 
Ko  perfectly  preserved  Egyptian  temple  is  in  existence,  but  by  study- 
ing the  various  parts  in  the  existing  examples  an  adequate  idea  can 
be  obtained  of  what  one  of  these  structures  must  have  been  in  its  com- 
pleteness. 


ORIENTAL   6C1BNCE  IN  AHEBICA. 


William  Hayes  Ward  restored  and  described  some  imperfectly  pub- 
lished Uittite  uionnments  from  Carcemish  (JerablOs),  which  appeared 
ill  the  Jjondon  Orapkic  December  11, 18S0.  These  monameots  bad  lieeu 
repbotograpbed  by  the  Wolfe  expedition  to  Babylouia. 


S.  Beale  described  Japanese  piotares  at  the  British  Mnseum.  Japan 
possesses  works  of  art  which  from  its  own  particular  point  of  view  equal 
any  school  of  European  painting ;  this  art  is  the  outcome  of  that  of 
Chiua.  It  dates  back  to  the  flTth  century  A.  D.  All  pictures  are  esaen- 
tially  decorative ;  light  and  shade  are  unknown  quantities,  and  linear 
perspective  completely  ignored.  He  also  gave  an  account  of  Japanese 
'  ivory  carvings ;  showed  the  potent  influeDce  of  tobacco  in  the  decora- 
tive art  of  that  country.  Every  domestic  occurrence  is  represented  in 
ivory,  and  many  of  their  classic  romances  are  illustrated  in  the  bronze, 
porcelain,  and  lacquer  work. 

William  Blliot  OrlfiBs  described  Japanese  artists  andartisaus;  with 
illustrations  from  drawings  by  a  Japanese  artist.  Among  things  un- 
expected in  Japan,  none  strikes  the  visitor  or  resident  more  than  the 
enviroment  of  art  and  its  maker;  the  critic  and  historian,  who  is  yet  to 
write  the  story  of  art  in  Japan,  will  discriminate  between  what  is  bor- 
rowed and  what  is  original.  The  folding  fan,  the  arts  of  lacqnering, 
sword-making,  cloissonn^  on  porcelain,  and  some  of  the  methods  of  deo- 
orating  are  of  native  origin.    Other  works  of  art  are  mostly  imported. 

£.  H.  House  gives  a  history  of  the  tariff  in  Japan.  The  Urstefiective 
commercial  treaty  with  Japan  was  negotiated  in  1858  by  Towneend 
and  Harris,  npon  terms  which  in  general  were  not  disadvantageous  to 
the  nnsophistlcated  people  with  whom  they  were  dealing.  If  they  had 
taken  the  precaution  to  insure  the  absolute  termination  of  the  treaty 
at  a  proper  date,  all  would  have  resulted  as  they  desired,  bnt  under  the 
circumstances  it  has  proved  disastrous  to  Japan  and  proportionately 
favorable  to  the  western  powers.  He  also  discussed  foreign  jurisdiction 
in  Japan.  The  authors  of  the  early  treaties  never  intended  to  super- 
sede the  laws  of  Japan  by  those  of  their  own  nations.  The  infiation  of 
arrogant  pretense,  the  multitude  of  entanglingand  bewildering  compli- 
cations, the  aggregation  of  gross  abuses,  and  the  offensive  domination 
over  the  national  rule  which  have  been  exercised  in  later  years  have 
no  other  basis  than  the  Barrow  foundations  of  mutual  assistance,  stipu- 
late)] inthetreatiesof  Harris  and  Townsend.  The  "diplomatic  co-oper- 
ative policy  "  ot  European  nations  has  put  Japan  in  ties  whijch  bold  her 
in  political  and  moral  enslavement. 

8.  E.  Ives  describes  a  Japanese  magic  mirror.  It  is  a  circular,  metal- 
lic hand-mirror,  having  figures  in  relief  upon  its  back;  the  reflecting 
surface  is  highly  polished,  and  reflects  the  face  as  well  apparently  as  do 
mirrors  of  silvered  glass,  but  when  it  is  used  to  reflect  the  direct  rays 
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of  a  powerful  Ugbt  upon  a  screen  tbe  reflection  shows  the  figures  tbat 
are  at  tbe  back  of  the  mirror..  This  peculiarity  is  explained  by  thofuct 
that  there  are  irregularities  iu  tbe  convexity  of  the  mirror  which  cause 
an  irregular  reflection  of  the  sun's  rays. 

H.  H.  3.  Thompson  wrote  on  tbe  women  of  Japan.  They  pride  tbem- 
nelves  on  the  fact  that  nine  of  the  sovereigns  of  Japan  have  been  wo- 
men; tbat  tbe  chief  deity  in  their  mythology  is  a  woman,  and  that  the 
keeper  of  the  "divine  regalia"  is  a  virgin  priestess.  They  say  tbe 
women  of  the  early  centuries  bad  great  mental  and  physical  vigor,  rbiI 
filled  offices  of  public  trust  with  dignity  and  honor.  There  are  many 
heroines  whose  names  are  renowned  in  Japanese  claasics,  while  instances 
of  woman's  valor,  fortitude  under  suffering,  and  greatness  in  the  hour 
of  persecution  abound.  Tbe  Japanese  woman  has  a  place  all  her  owu 
in  the  world  of  letters.  The  evils  in  the  position  of  women  in  Japan 
are  traceable  to  Buddhism, 

JKW8  AND  Jtn>AISH. 

S.  Adler  discnssed  tbe  various  forms  of  benedictions  in  nse  in  ancient 
times  among  the  Jews.  Tbey  fall  into  three  classes:  (1)  Altera  physi- 
cal enjoyment;  (2)  on  special  occasion  or  at  particular  localities;  (3) 
before  fulfillment  of  a  religious  duty. 

B.  Felsenthal  showed  tbat  tbe  popular  Sabbath  hymn  Zeha  dod^ 
was  not  composed  by  Judab  ha-Levi,  as  Heine  supposed,  but  was 
written  by  Solomon  Alkabitz  ha- Levy,  who  lived  in  the  sixteenth  cen- 
tury and  died  in  the  city  of  Safed,  in  Northern  Palestine.  He  also 
showed  that  the  pronunciation  of  Jehovah  for  the  name  of  God  was  first 
employed  iu  Germany  in  the  sixteenth  century. 

A.  K.  Glover  described  the  Jews  of  India.  Tbey  are  all  offshoots 
of  Jndah  and  not  of  the  ten  tribes.  He  also  gave  an  account  of  the 
Jews  of  the  Chinese  Empire. 

U-  J.  H.  Gottheil  continues  his  translation  of  Karpeles's  History  of 
Jewish  Literature. 

M.  Jastrowjr.,  treated  of  several  Jewish  grammarians  of  tbe  middle 
ages.  Hayydg  lived  about  the  middle  of  the  tenth  century  iu  Conlova, 
though  born  in  Fez.  He  wrote  two  grammatical  works  on  Hebrew 
verbs.  In  his  studies  be  started  from  Arabic  principles.  From  his 
treatises  bis  pupil,  Ibn  QanSb,  worked  out  bis  elaborate  grammatical 
system.  Ddniisb  ben  Labrat's  only  distinction  is  tbat  he  is  the  oppo- 
nent of  Saa'lia  Gaon  and  of  Menahem  b.  Sardg.  He  is  the  author  of 
two  sharp  poh-mica]  essays,  tbe  one  containing  a  pointed  criticism  of 
Saadia's  Arabic  translation  of  the  Bible,  the  other  an  attempt  to  dis- 
countenancer  Menabem's  standing  as  a  grammarian. 

Alexander  Eohnt  discussed  the  etymology  of  a  number  of  talmndical 
words. 

H.  C  Trumbull,  in  bis  history  of  tbe  origin  and  development  of  the 
Sunday  school,  devotes  tbe  first  chapter  to  a  history  of  the  ancient 
Jewish  schools. 
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The  doctrines  of  the  resarreotion  and  of  a  world  of  the  dead  are 
fooDd  among  the  oldest  beatliea  religions  oi  Ghaldea  and  Egypt.  How- 
ard Osgood  maJntaiDB  against  negative  critics  that  the  same  doctrines 
are  tanght  in  the  Pentateacb,  especially  in  the  narrative  of  Gain  and 
Abel. 

B.  Pick  discoBsed  the  Old  Testament,  passages  applied  Mes^ianicatly 
by  the  ancient  synagogue,  in  Jeremiah,  Lameutations,  Ezekiel,  Daniel, 
and  the  twelve  minor  prophets,  Hia  work  consists  in  the  collecrion  of 
qaotatioDS  from  the  Midrashim  wich  reference  to  the  promised  Messiah. 
He  maintains  {ChrUt  and  the  E»»e7ie»)  against  Oinsborg  and  Frankel 
that  whatever  points  of  resemblance  critical  ingenuity  may  emphasize, 
the  teaching  of  Christianity  was  in  a  direction  opposed  to  that  of 
Essenism,  and  that  the  latter  could  have  had  no  intentional  connection 
with  the  origin  of  Ohristianity.  Id  describing  the  Therapeutfe,  of 
Egypt,  a  peculiar  sect  of  Jewish  ascetics,  he  points  out  agreements  and 
disagreements  between  this  sect  and  the  Essenea.  The  characteristics 
of  the  two  are  so  different  that  they  cau  not  be  identical.  Against  Grtetz 
he  maintains  the  genuineness  of  Philo's  Tracta,  aud  contends  that  the 
Tberapentte  were  Jews. 

Aaron  Wise  discussed  the  origin  of  Jewish  angelology  and  demon- 
ology.  He  holds  that  it  conld  not  bare  arisen  at  the  time  of  the  Baby- 
lonian captivity,  but  antedates  it. 

BUSOELLANEOUS. 

I.  IS.  Fradenbnrg  has  undertaken  to  show  the  connection  of  certain 
living  religions  of  the  Orient  with  the  Jewish  faith,  and  the  connection 
of  certain  others  with  Christianity.  He  treats  of  (1)  the  great  re- 
former of  Asia,  Buddha;  (2)  the  old  philosopher,  Las-the,  the  contem- 
porary of  Confucius;  (3)  Gonfncius,  his  life,  teachings,  and  his  religions 
system ;  (4)  Brahmanism  and  Hinduism,  its  caste,  doctrines,  precepts, 
aud  speculations. 

I.  H.  Hall  gave  a  note  on  a  Rhodian  jar  in  the  Boston  Museum  of 
Fine  Arts;  on  one  handle  is  theeponyro  and  name  of  Doric  month,  and 
on  the  other  the  name  of  the  mannlacturer,  owner,  or  exporter. 

L.  describes  the  Mus^e  Onimet  in  Paris,  which  contains  a  collection 
intended  to  teach  the  history  of  the  characteristics  of  oriental  religions. 
The  Christian  and  the  Hebrew  forms  of  worship  are  excluded ;  there  is 
no  other  collection  of  the  kind  nearly  so  large,  or  so  well  adapted  for 
the  study  of  the  development  of  oriental  and  ancient  civilisation. 

Allan  Uarqitaud  described  an  archaic  patera  from  Kouriou,  belong- 
ing to  the  Cesnola  collection ;  the  central  medallion  is  missing ;  the  cen- 
ter zone  represents  a  banquet  scene  j  the  scene  figured  upon  the  patera 
seems  to  be  the  antuumal  Adouis  festival,  in  which  honor  was  paid  to 
both  Adouis  and  Aphrodite. 

A.  P.  Peabody  compared  classic  and  Semitic  ethics.  Semitic  moral- 
ity has  a  ground  or  standard  of  right,  and  therefor^  a  ret^oo  for  cob- 
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dnct,  of  which  we  find  do  trace  in  the  ethical  philosophers  of  Greeoe 
and  Bome.  Acts  are  judged  by  tbeirJDtriDsicand  inherent  Qatnre,oot 
b;  their  bearing  ou  some  ultimate  end ;  a  fatal  deficiency  in  the  morals 
of  the  classic  ages  was  ^e  relation  of  the  sexes  and  the  lack  of  parity 
and  permanence  of  domestic  institations. 

S.  I).  Peet  compared  animal  worship  and  snn  worship  in  the  East 
and  in  the  West.  The  worship  of  the  sun  was  prevalent  in  di^rent 
parts  of  the  world  at  a  very  ancient  date.  It  was  preceded  by  animal 
worship;  but  it  is  more  powerful  and  more  extensive  than  animfd 
worship  and  grew  out  of  it.  The  onstoma,  habits,  and  language  of 
the  races  of  northern  Asia  are  compared,  especially  the  Ostyaks,  with 
those  of  the  aborigines  of  America.  He  discussed  American  religious 
and  the  Bible,  and  thinks  that  there  are  many  things  which  go  to  show 
that  there  mast  have  been  a  historic  connection  between  the  original 
religions  of  America  and  the  teachings  of  the  Bible. 

S.  B.  Plainer,  reviewed  Ms/th,  Ritual,  and  Bel^ion  of  Andrew  Lang. 
A  method  of  explaining  the  irrational  in  mythology  has  been  here 
worked  ont  far  more  compreheDsively  and  satisfactorily  than  by  aay 
other  writer. 

MODERN  OBIBNTAL  LAKGnAOES. 

Cyms  Adler  showed  the  importance  of  the  study  of  modern  oriental 
languages  for  a  knowledge  of  the  ancient  tongues  and  for  the  improve- 
ment of  our  consular  service  and  increase  of  trade  with  the  East. 

HOHAMHEDANISU  AND  ABABIO. 

The  question,  Why  am  I  a  Moslem  f  is  answered  by  Ibn  Ablis.  There 
is  a  universally  wrong  conception  of  Mohammedanism  among  Western 
nations,  but  the  more  the  religion  of  the  Moslem  is  investigated  the  more 
does  it  claim  the  respectful  homage  of  those  who  study  its  teachings. 
The  Islam  does  not  persecute  any  more  than  did  or  does  Christianity. 
Notwithstanding  his  extensive  travels  in  the  East  and  West,  the  writer 
still  clings  to  the  five  great  duties  of  the  true  Moslem,  and  the  six 
great  dogmas  of  faith ;  iu  them  he  finds  all  that  is  needed  to  discipline 
the  human  soul  to  that  condition  which  is  expressed  in  the  word 
"Moslem" — "one  who  is  resigned."  "I  am  a  Moslem  because  I  recog- 
nize in  Islam  one  of  the  many  avennes  through  which  the  Creator  of 
the  universe  leads  his  people  to  the  temple  of  truth." 

O.  Benton  discussed  Mobammedanism  in  Africa,  with  reference  to 
Canon  Isaac  Taylor's  statements,  implying  that  Mobammedanism  in 
Aft'ica  is  an  almost  unmingled  and  beneficial  success,  while  Christianity 
there  is  an  undoubted  failure.  The  replies  of  Canon  McColl  Bosworth 
Hmith  show  that  Canon  Taylor  was  partly  right.  The  superior  success  of 
Mohammedanism  iu  Africa  is  due  to  the  fact  that  it  agrees  better  with 
the  material  and  practical  which  it  is  within  the  power  of  the  crude 
African  wind  to  accept, 
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Theodore  Child  gave  a  descriptioa  of  a  visit  to  Coaatantinople.  He 
narrates  hia  treatment  by  tlie  custom-house  officers,  his  visit  to  the  tja- 
zar,  with  notes  on  the  mnnicipal  and  social  life  of  Stambonl.  Guide- 
boofcs  are  of  very  little  help  to  the  visitor  of  Stamboul,  at  least,  to  a 
man  who  really  wants  to  know  the  life  and  social  condition  of  the  city. 

A.  L.  Frothingham  sketched  the  developmeDt  and  character  of  Mo- 
hammedan education,  Tbe  contrast  between  the  liberal  and  the  pro- 
gressive Arab  of  the  Khalifate,  and  the  intolerent  and  fanatical  part 
of  tbe  Bast,  are  not  to  be  lost  sight  of  in  a  jiidgmeot  of  the  culture  of 
Mohammedauism.  He  traces  the  development  and  cbarauter  of  Arab- 
ian culture  as  iuflueDced  by  the  civilization  of  Byzantium,  Syria,  and 
Persia;  gives  tbe  curricnlum  of  studies;  names  the  three  iastltutioBS 
of  instrnction  (school,  college,  and  mosque),  and  points  out  the  strong 
moral  element  in  their  education. 

F.  H.  Hedge,  in  an  article  on  Mohammedan  Mysticism,  affirms  that 
tbe  recent  aecoant  of  the  superior  success,  as  compared  with  the  Chris- 
tian, of  Mohammedan  missious  iu  Africa  confirms  the  former  estimate 
of  tbe  prophet  of  Islam,  whose  claims  were  for  tbe  first  time  viudicatcd 
by  Thomas  Carlyle  in  1810,  and  M.  Bartbilemy  St.  Hilaire  iu  1SG5. 
Mohammed  borrowed  much  of  hia  religion  from  Judaism,  but,  uotffith- 
standing  that  this  is  the  dominant  element,  he  favored  an  nn-Jewisb 
mysticism.  -He  compares  Mohammed's  life  with  that  of  David.  The  two 
most  obnoxious  features  of  his  religion,  fatalism  and  the  sensual  char- 
acter of  his  paradise,  are  fouud  iu  the  belief  held  by  some  branches  of 
tbe  Christian  church,  and,  on  the  whole,  are  grossly  misunderstood. 
He  furnishes  tbe  biography  of  a  saintly  woman,  Babia,  aud  closes  with 
a  few  extracts  from  Tholuok's  Anthology  of  Eastern  Mystics  (1825). 

Thomas  P.  Hughes  discussed  the  Moslem's  Bible,  or  Koran.  Two 
hundred  and  one  milliouH  receive  aud  venerate  the  Koran  as  tbe  word  of 
God.  It  is  read  more  devoutly,  more  extensively,  by  the  Moslems 
than  the  Christian  Bible  by  the  Christians.  The  Moslem  takes  religion 
seriously.  Tbb  Koran  contains  some  eighty  thousand  words,  arranged 
in  one  hundred  aud  fourteen  chapters,  called  soorabs.  The  finest  col- 
lection of  ancient  MSS.  is  iu  the  library  at  Cairo.  Whosoever  can  re- 
cite the  whole  Koran  from  memory  is  dignified  with  the  title  of  hafiz,  or 
protector  of  the  faitb.  The  early  chapters  are  merely  poetic  effusions. 
Tbe  Koran  is  not  au  historic  book ;  five  periods  cau  be  distinguished  iu 
its  composition. 

E.  P.  Sanguiuetti  related  his  impressions  of  Constantinople;  bis  jour- 
ney to  Batua,  one  of  the  French  military  outposts;  au  ezcuraiou  to  tbe 
tomb  of  Sidi  Okbar;  an  Arabmarriage,andhisexperiencesin  the  Arab 
markets. 

Lawrence  M.  Simmons  gave  a  brief  statement  of  the  views  of  Philippj 
and  Wright  on  the  separation  wlileh  may  take  place  between  the  so- 
called  defined  and  defining  noun  in  Arabic,  fotlowe  1  by  a  translation 
fit>m  tbe  celebrated  "  Watcbfire"  of  tbe  late  Nasif  Al-Yaiiigi,  showing 
tl)9  trc^to^eitt  of  this  subject  by  a  native  gran^iQ^ri^Qi 
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0.  H.  Toy  described  some  phonetic  peculiarities  of  Cairo  Arabic, 
especially  tlie  Egyptian  mote  Oi/m,  palatal  q,  and  tlie  pronuaciatiou  of 
tbe  dentals.  In  the  Cairo  pronanciation  the  old  Arabic  th  and  dh  be- 
come taod  d;  in  some  cases  the  Cairo  fricatives  pass  into  sibilants. 

George  Washbnru  summarized  tbe  articles  of  tbe  Mohaminedan 
creed.  Islamism  has  for  its  base  faith  in  the  aiiity  of  Ood  and  in  tbe 
mission  of  his  dearest  servant  Moliammed.  The  book  of  Ood  whiob 
descended  last  irom  Heaven  is  the  sacred  Koran.  The  first  of  tlie 
prophets  was  Adam  and  the  last  Mohammed;  tbe  greatest  of  all  is 
Mohammed,  etc. 

Caroline  E.  Wright  described  the  worship  of  the  dervishes  of  Cairo. 
The  preliminary  prayers  over,  the  curtain  of  the  entrance  door  is  raised, 
and  giaours  are  admitted  to  the  sanctnary.  At  this  moment  the  chief 
dervish  and  other  dervishes  were  prostrate,  with  their  heads  on  tbe 
ground  in  the  direction  of  meikrab,  and  for  nearly  half  an  hour  they 
continued  kneeling,  praying  and  bowing,  rocking  to  and  fro,  reuitiog 
the  Koran  in  a  twanging  nasal  tone.  Then  follows  tbe  howling  of  the 
litany,  with  its  unison  refrain  Allahhou,  AlUthkou. 

OLD  TESTAMENT  AND  HEBREW. 

Benjamin  Wisuer  Bacon  presented  in  tabular  form  the  results  of  tbe 
principal  schools  of  higher  Biblical  criticism,  including  fragments  and 
portions  assigned  to  editors,  interpolators,  compilers,  and  glossators. 
His  classification  is:  Priestly  Law  Book,  P*;  Ephniimite  Narrative,  F; 
Judean  Narrative,  J ;  Law  of  Holiness,  P'. 

E.  C.  Bissell  published  a  work  on  Jiibltcal  Antiquities,  for  popular 
use.  It  embraces  the  main  facts  under  the  classification  of  domestic, 
civil,  and  sacred  antiquities. 

W.  G.  Blakie  has  published  the  first  and  secoud  books  of  Samuel. 
They  belong  to  tbe  series  called  the  Expositor's  Library,  based  on  the 
plau  of  giving  the  substance  of  scripture  in  a  running  commentary  or 
connected  narrative,  which  furnishes  all  needful  explanations. 

C.  A.  Briggs  continued  bis  studies  on  the  forms  of  Hebrew  poetry. 
Tbe  tetrameters  are  measured  by  four  beat^  of  tbe  accent,  and  are  often 
divided  by  a  cicsiira  into  two  halves.  Examples  are  Psalm  xlvi,  13; 
2  Samuel  i,  19-27;  Exodus  xv;  Psalm  Ixxxix.  Tetrametem  are  not  eo 
numerous  as  tlie  pentameters.  The  pentameter  is  measured  by  five  beats 
of  the  rythmical  accent;  the  cicsura  usually  comes  after  the  third 
beat.  Examples  are  Lamentations  iii ;  Psalm  cxix;  Jonah  ii;  Psalms 
cxx,  cxxxiv  (the  dirge  of  Babylon) ;  Isaiah  xlvii.  The  hexameter  is  a 
double  trimeter.  Instances  of  hexameter  are  Proverbs  xxxi,  12  ff;  Psalm 
vxxxvii;  Isaiah  tx,  and  Jeremiah  viii,  9. 

T.  K.  Gheyne  ofTers  an  emandatton  to  Job  iii,  14,  and  translates  "  to 
build  up  ruined  places.*' 

Howard  Crosby  asserts  that  tbe  revised  Old  Testament  Is  too  much 
a  D9W  edition  of  the  old  authorized  v^rsiou,  an4  illustri^tee  this  b^  a 
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passage  fromthe  book  of  Job  (xxviii,  1-12),  which,  of  all  the  Old  Testa- 
ment writiogs,  needed  tbe  tuottt  tboroagh  revmion.  Against  Oheyne  lie 
shows  that  the  Cyras  inscription,  and  tbe  statements  coniained  in  laaiah 
xliv,  28,  and  xlv,'l-13,  do  not  really  contradict  each  other.  Cyrus  may 
have  treated  Bel,  and  yebo,  and  Merodavb  with  the  greatest  courtesy, 
and  yet  have  sent  the  Jews  back  as  a  wise  piece  of  policy. 

James  D.  Dana  discussed  the  cosmogony  of  Genesis  in  reply  to  Canon 
Driver  (Defense  and  Critiqne,  Andov.  Rev.,  1887).  He  favors  the  stand 
taken  by  Gayot,  and  holds  that  the  fiats  of  Genesis  did  not  prodace 
completed  results,  but  initiated  slowly  developing  processes. 

T.  O.  Dashiel  uiaiutains  that  the  Old  Testament  teaches  practically 
the  doctrine  of  eternal  existence. 

Samuel  Davidson.  Notes  on  the  Psalms:  ii,  12;  iv,3;  vi,  2;  vJii,  2; 
xii,  7;  xTi,  3,  render:  as  to  the  saints  wbo  are  in  the  land  and  the  no- 
bles, all  my  pleasure  is  in  them;  xviii;  xix;  xxii,  17j  xxt,11;  xxix,2; 
xxxii,  9,  With  bit  and  bridle  their  yonth  must  be  bound;  they  do  not 
come  near  thee  otherwise;  xxxri,  13;  xxxvii,38;  xxxix,  3;  xlji,6;  xlv; 
xlviii,  3;  Ii ;  tiii;  Iv;  Ivi ;  Ivii;  lviii,2;  lx,C;  lxiv,7;  ]xv,6;  Ixvi; 
Ixviii;  Ixix;  Iss;  Ixxii;  Ixxiii,  4;  Ixxiv,  19;  Ixxvi,  5,  and  Ixxvii,  11, 
17-20. 

W.  N.  Davis  characterized  the  Ckokmah  or  Hebrew  philosophy.  It 
dates  its  development  fit>m  the  age  of  Solomon.  It  dififers  from  the 
Greek  philosophy  iu  taking  for  granted  the  existence  of  aii  omniscient, 
omuipotent,  and  omnipresent  God.  Hebrew  wisdom  is  inseparable 
from  morals;  wisdom  and  right  living  are  syiioDomouH  terms.  The 
best  specimens  of  thn  Chokmah  are  found  in  Bcclesiastes  and  Job.  In 
discussing  Job  xix,  25-7,  he  holds  there  is  no  evidence  that  the  word 
"redeemer,"  used  in  Job  xix,  25,  can  be  applied  to  Christ,  "the 
Bedeemer."  The  word  Ooel  used  here  is  avenger,  blood  relative.  He 
explains  what  a  Ooel  in  and  translates  verse  25.  <'  I  know  that  my  Goel 
lives  and  my  vindicator  will  arise  upon  the  earth;  (26)  and  after  my 
sin  is  thus  destroyed,  and  without  my  desh  (body)  I  shall  see  God." 

Marcus  Dod's  edition  of  the  Book  of  Genesis  belongs  to  the  series 
called  "The  Expositor's  Bible." 

G.  C.  M.  Douglas  reviews  The  prophecies  of  Isaiah,  by  T.  K.  Cheyne; 
and  Isaiah,  hi*  life,  and  times,  and  writings,  by  S.  K.  Driver.  Douglas 
does  not  agree  with  the  position  of  either  Cheyne  or  Driver,  and  gives 
his  reason  at  length  ;  there  is  nothing  to  justify  us  iu  disbelieving  the 
universal  and  unbroken  tradition  which  attributes  them  to  Isaiah,  the 
alleged  reasons  being  misconceptioDB. 

J.  P.  Gennng  discussed  theinterpretationof  theBookof  Job.  Many 
of  its  difficulties  are  due  less  to  original  fault  than  to  crude  interpreta- 
tion of  them.  The  so-called  debate- theory,  with  its  assumed  main  sub- 
ject, "  the  mystery  of  God's  providential  government  of  men,"  does  not 
result  in  an  exposition  so  homogeneous  as  we  could  wish ;  it  does  not 
reach  the  heart  of  the  book.  The  problem  of  the  book  is  doth  Job  fear 
H.  Mis.  143 44 
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God  for  nanghtf  And  tlie  Bolatiou  of  it  ia  Job  himself,  the  man  Job. 
The  poem  is  an  epic,  not  a  drama.  It  is  the  epic  of  the  inner  life;  as 
such  its  significance  extends  far  beyond  national  bounds  to  the  ouiversal 
heart  of  bumaoity. 

W.  H.  Green  proposed  a  new  nomenclature  for  the  Hebrew  tenses; 
he  prefers  preterit  and  fature  as  designations  of  the  Hebrew  tenses  to 
perfect  and  imperfect^  and  holds  that  these  tenses  primarily  and  prop- 
erly denote  the  time  of  action,  and  not  simply  its  mode  as  complete  or 
incomplete.  He  bas  re-edited  his  Hebrew  grammar,  first  published 
twenty -seven  years  ago;  it  has  been  revised  throughout  and  the  syntax 
entirely  recast. 

W.  B.  Harper  published  Elements  of  Hebrew  Syntax  and  discussed 
the  Pentateuchal  question ;  he  presented  a  detailed  analysis  of  the 
Hexatench,  in  parallel  columns,  giTing  not  only  the  chapters  and  verses 
by  sections  as  they  are  divided  by  critics,  bnt  also  the  topics  of  which 
each  section  treats.  An  introductory  note  states  the  points  (7)  agreed 
upon  by  the  two  schools.  Then  follow  the  facts  and  considerations 
nrged  in  favor  of  the  analysiH  of  Genesis  i,  1,-xii  5,  in  sections. 

Edward  P.  Humphrey  (in  Sacred  History,  from  the  Creation  to  the  QiV' 
ing  of  the  Law)  defends  the  traditional  view  of  the  Mosaic  records- 
The  diCBcntties  which  are  supposed  to  embarrass  the  Mosaic  accoant  of 
the  creation  he  classes  as  follows :  (1)  All  those  questions  in  which  the 
meaning  of  the  text  is  fnlly  ascertained  and  opposing  sciences  are  im- 
mature. (2)  The  problems  in  which  natural  science  is  mature  and  the 
Bible  is  not  nnderstood.  (3)  Where  the  results  of  science  are  incom- 
plete and  proper  explanation  of  the  Bible  is  not  yet  reachetl. 

M.  Jastrow,  sr.,  discussed  the  transposed  stems  in  Talmudic,  Hebrew, 
and  Ohaldaic,  especially  the  reduplicated  stems,  the  so-called  piliiels 
and  palpels  of  verbs  and  nouns. 

K.  Kohler  criticised  the  arrangement  and  method  of  Jastrow's  Tal- 
mndic  dictionary,  especially  the  tendency  to  give  up  derivations  from 
the  Greek  and  find  Semitic  etymologies. 

Thomas  Lanris  rendered  Genesis  xli,  32,  "  the  dream  was  told  or  »et 
forth  to  Pharaoh  twice." 

G.  F.  Moore  gave  a  sketch  of  the  history  of  Semitic  studies  in  this 
country  from  the  settlement  of  New  England  to  about  1875.  The  author 
describes  the  state  of  learning  among  the  Puritans,  and  its  gradual 
decadence ;  then,  at  greater  length,  the  revival  of  Biblical  science  in 
the  early  part  of  this  century,  with  brief  biographical  notices  of  Stuart 
and  other  leading  representatives  of  this  movement ;  and  gives,  finally, 
without  any  attempt  at  exhanstiveness,  a  survey  of  the  more  recent 
literature.  A  second  article  is  to  contain  a  fuller  account  of  the  work, 
of  the  last  ten  years.  He  pointed  out  some  seeming  evidence  that  the 
snpraliuear  system  of  vowels  originated  uuder  Arab  influence. 

Henry  Preserved  Smith  reviewed  Victor  Rysoels  The  text  of  Mteak, 
part  I  (1887).    The  book  is  one  of  real  importance.    The  text  of  Hioah's 
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prophecies  is  corrupt  and  must  be  corrected  from  the  aucieut  verstoDB. 
Be  also  discussed  the  value  of  theTargum  to  Jeremiah:  in  seventy  pas- 
sages, the  Targam  helps  us  to  determine  the  text  of  the  book  of  Jere- 
miah.   In  fixing  our  Old  Testament  text  we  must  not  igaore  this  version. 

W.  O.  Sproull  holds  that  the  native  language  of  Abraham  was 
Aramaic,  since  he  emigrated  from  Ur  of  the  Chaldeea  to  the  land  of 
Oaoaan  (Genesis,  xi,31).  It  is  probable,  however,  that  he  knew  Hebrew 
before  he  came  into  the  land  of  Oanaan,  for  there  is  no  indication  that 
he  had  any  diScalty  in  conversing  with  its  inhabitants. 

A.  W.  Thayer  calls  attention  to  the  fact  that  Professor  Oraetz,  of 
Brcslau,  has  prepared  a  revised  text  of  the  Massoretic  Bible,  which  is 
now  awaiting  pablication. 

PEDAGOGICS. 

At  the  fall  meeting  of  the  American  Oriental  Society,  Francis  Brown 
A,  L.  Frothingham,  jr.,  W.  Q.  Green,  W.  B.  Harper,  Paul  Haupt, 
Morris  Jastrow,  jr.,  D.  G.  Lyon,  C.  fl.  Toy,  and  W.  H.  Ward  discussed 
the  history  of  Semitic  studies  in  this  country,  and  offered  suggestions 
for  the  future.  The  remarks  were  eollected  and  published  in  Hebraica 
with  an  introduction  by  Morris  Jastrow,  jr. 


Morris  Jastrov  discussed  the  plan  of  the  Palace  of  Artaserxes 
Mnemoo,  compared  it  with  the  description  of  the  Palace  of  Ahasuerus 
in  the  book  of  Esther,  and  accepts  M.  Dielnafoy's  conclusion,  that  the 
palace  he  discovered  at  Snsa  is  the  one  described  in  the  book  of  Esther, 

SAMABITAN. 

O.  F.  Moore  described  a  fragment  of  a  manuscript  of  the  Samaritan 
Pentateuch  deposited  by  Grant-Bey  in  the  Library  of  Andover  Sem- 
inary. Tbefragmentcontain8Ex.viii,16— xxx,28;  it  is  of  the  thirteenth 
century,  and  apparently  a  part  of  the  codex  described  by  Rosen,  Zeit- 
tehrift  der  Deutschen  MorgenlandUckm  geaellscha/t,  xviii,  586. 

SEMITIC  PHILOLOGY. 

E.  p.  Allen  answered  G.  P.  Moore's  objections  to  his  former  paper  on 
Semitic  sounds  and  their  transliteration.  Allen's  theory  is  that  the  so- 
called  Semitic  emphatic  consonants  are  distinguished  by  a  combination 
of  month  position  with  the  glottal  catch. 

G.  F.  Moore  questions  the  theory  that  the  distinctive  characteristic 
of  the  emphatic  consonants  is  a  combination  of  glottal  catch  with  mouth 
articulation. 
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Robert  H.  Beftttie  described  tbe  recent  changes  In  life  in  Syria  and 
the  new  opportunities  they  briug  to  AmAricnn  scholarship  and  industry. 

Syriac  literature  has  been  enriched  by  the  discovery  and  description 
of  a  number  of  unedited  tests. 

Isaac  H.  Hall  described  a  manuscript  recently  acquired  by  the  Union 
Theological  Seminary  of  New  York,  consisting  of  the  service  of  obse- 
quies, and  iutroduced  by  the  ritual  of  the  washing  of  the  dead,  publish- 
ing iiortions  of  tbe  text  with  translation ;  a  manuscript  of  the  Peshltto 
four  Gospels,  tbe  proiwrty  of  Beloit  College,  Wisconsin,  accompanied 
by  a  manuscript  of  tbe  traditions  of  the  Apostles,  text  and  traoslation 
of  which  are  given. 

B.  J.  H.  Gottheil  published  a  manuscript  containing  a  fragment  of  a 
Porphyry  in  the  Berlin  Library ;  a  Syriac  geographical  chart ;  text  of 
Berlin  manuscript  tract  on  the  Syriac  conjunctions  and  a  collation  of  a 
text  of  a  portion  of  the  Targums  in  a  map  or  manuscript  in  the  Library 
of  tbe  Temple  Emanuel,  New  York. 

G.  F.  Moore  called  attention  to  tho  fact  that  four  of  the  British  Mu- 
seum Hebrew  manuscripts  with  tlicTargum  recently  acquired  from  Yemen 
are  in  this  same  hand,  and  together  form  a  complete  Bible ;  also  to  the 
excellent  character  of  the  Targum  text. 

The  New  York  Tribune  of  August  12,  1888,  gave  a  description  of  a 
Syrian  commencement  and  the  scenes  attendant  on  the  closing  of  the 
u  College  at  Beirut. 
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8PEDTGBR  FtJLLEETON  BAIRD." 


By  KOBEBT  RiDGWAT. 


Mk.  Pbssident  and  Membebs  op  the  Amebioan  Obnitholo- 
oiSTs'  Union:  Wlien  asked  by  the  worthy  president  of  our  union  to 
prepare  a  memorial  address  apou  the  life  and  services  to  ortiitbology 
of  our  great  teacher  aud  leader,  Professor  Baird,  it  was  with  many  mis- 
girings  that  the  iDvitation  with  which  I  was  thus  honored  was  accepted ; 
for,  glad  as  I  am  to  render  what  tribute  I  can  to  the  revered  memory 
of  a  departed  and  beloved  friend,  the  sense  of  my  own  inability  to  do 
justice  to  such  a  snbject  has  almost  deterred  me  from  the  attempt. 

The  prei>aratiou  of  an  address  which  shiill  consist  essentially  of  .new 
matter  is  rendered  i>articnlarly  difficult  by  the  circumstance  that  there 
has  already  been  published  by  Prof.  G-.  Brown  Goode,  in  Bulletin  20  of 
the  V,  S.  National  Museum,  an  excellent  biography  of  Professor  Baird, 
giving  in  detail  a  history  of  the  principal  events  and  chief  results  of  his 
life,  together  with  a  complete  bibliography  of  his  publications.  Since 
the  present  memoir  is  intended  to  deal  more  particularly  with  Professor 
Baird  as  an  ornithologist,  the  reader  is  referred  for  more  general 
information  to  Professor  Ooode's  admirable  "  Biographical  Sketch," 
from  which  are  taken  most  of  the  chronological  data  and  the  occasional 
quotations  in  the  following  prelude  to  what  I  have  to  offer  from  my 
.  own  personal  knowledge  of  tbe  life,  labors,  attainmeuts,  and  personal 
qualities  of  one  who  in  history  most  hold  a  place  at  the  head  of  Ameri- 
can naturalistx,  and  in  the  hearts  of  those  who  knew  him  a  place  which 
none  other  can  fill. 

jSpencer  Fullerton  Baird  was  born  in  Reading,  Pennsylvania,  Feb- 
ruary 2, 1823.  In  183^  he  was  sent  to  a  Quaker  boarding  school  at 
Port  Deposit,  Maryland,  and  the  following  year  to  the  Reading  gram- 
mar school.  Ill  1837  he  entered  Dickinson  College,  graduating  ia  1840, 
at  the  age  of  seventeen.    The  next  several  years  were  spent  in  making 

'Read  before  the  Fifth  Meeting  of  (he  Ameriokn  OraitbologiBta'  Union.  From  Tbe 
Aak,  Janaary,  1888,  vol.  v.  No.  1. 
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SPENOEB  FULLEETON  BAIBD.» 


By   RODERT   RlDGWAY. 


Mb.  PBEsmENT  AND  Mehbebs  op  the  American  Ornitholo- 
gists' Union:  When  asked  by  the  worthy  pr^sideut  of  our  union  to 
prepare  a  memorial  address  upon  the  life  and  services  to  ornithology 
of  onr  great  teacher  and  leader,  Professor  Baird,  it  was  with  many  mis- 
givings  that  the  invitation  with  which  I  was  thns  honoi-ed  was  accepted ; 
for,  glad  as  I  am  to  render  what  tribnte  I  can  to  the  revered  memory 
of  a  departed  and  beloved  friend,  the  senue  of  my  own  inability  to  do 
justice  to  such  a  subject  has  almost  deterred  me  from  the  attempt. 

The  pre^mration  of  an  address  which  shall  consist  essentially  of  .new 
matter  ia  rendered  particularly  difficult  by  the  circumstance  that  there 
has  already  been  published  by  Prof.  G.  Brown  Goode,  in  Bulletin  20  of 
the  U.  S.  JS^ational  Sluseum,  an  excellent  biography  of  Professor  Baird, 
giving  in  detail  a  history  of  the  principal  events  and  chief  results  of  his 
life,  together  with  a  complete  bibliography  of  his  publications.  Since 
the  present  memoir  is  intended  to  deal  more  particularly  with  Professor 
Baird  as  an  ornithologist,  the  reader  is  referred  for  more  general 
information  to  Professor  Goode's  admirable  "Biographical  Sketch," 
from  which  are  taken  most  of  the  chronolo^cal  data  tind  the  occasional 
quotations  in  the  following  prelude  to  what  I  have  to  offer  from  my 
,  own  personal  knowledge  of  the  life,  labors,  attainments,  and  personal 
qualities  of  one  who  in  history  must  hold  a  place  at  the  head  of  Ameri- 
can naturalists,  and  in  the  hearts  of  those  who  knew  him  a  place  which 
none  other  can  fill. 

,Spencer  Fullertou  Baird  was  born  in  Reading,  Pennsylvania,  Feb- 
ruary 2,  1823.  In  1834  he  was  sent  to  a  Quaker  boarding  school  at 
Port  Deposit,  Maryland,  and  the  following  year  to  the  Beading  gram- 
mar school.  Ill  1837  he  entered  Dickinson  College,  graduating  in  18iO, 
at  the  age  of  seventeen.    The  next  several  years  were  spent  in  making 

'Read  before  the  Fifth  Meeting  of  the  AmencaD  Oraithologtsta'  tJoioD.  From  The 
Aak,  JftQuary,  1688,  vol.  v,  No.  1. 
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□atnral  history  stadies,  and  in  tlie  study  of  medicine,  includiog  a 
winter's  course  of  lectures  at  the  College  of  Physicians  and  Surgeons, 
in  fiew  York,  in  1842,  though  he  never  formally  completed  bis  medical 
course.  "  In  1845  he  was  chosen  professor  of  natural  history  in  Dick- 
inson College,  and  in  1846  his  duties  and  emoluments  were  increased 
by  election  to  the  chair  of  natural  history  and  chemistry  in  the  same 
institution.  July  5, 1850,  he  accepted  the  position  of  Assistant  Secre- 
tary of  the  Smithsonian  Institution,  and  Octoher  3,  at  the  age  of 
twenty-seven  years,  he  entered  upon  his  life  work  iu  connection  with 
that  foundation — 'the  increase  and  diflfnsion  of  knowledge  among 
men.' " 

Mr.  Goode  informs  ns  that  "his  ancestry  upon  one  side  was  Eng- 
lish, upon  the  other  Scotch  and  German.  His  paternal  grandfather 
was  Samuel  Baird,  of  Pottstown,  Pennsylvania,  a  surveyor  by  profes- 
sion, whose  wife  was  Rebecca  Potts."  The  Bairds  were  ^om  Scotland, 
while  the  Potts  family  came  from  England  to  Pennsylvania  at  the  close 
of  the  seventeenth  century.  "  His  great  grandfather  on  the  mother's 
side  was  the  Bov.  Elihu  Spencor,  of  Trenton,  one  of  the  war  preachers 
of  the  Bevolution,  whose  patriotic  eloqueuce  was  so  iutlueutial  that  a 
price  was  set  on  bis  head  by  the  British  Government;  his  daughter 
married  William  M.  Biddte,  a  banker,  of  an  Euglish  family  for  many 
generations  established  in  Peuusylvania,  and  identiHed  with  the  bank- 
ing interests  of  Pliiladelphia.  Samuel  Baird,  the  father  of  the  subject 
of  this  sketch,  established  himself  as  a  lawyer  at  Beading,  Pennsylvania, 
and  died  when  his  son  was  ten  years  old.  He  was  a  man  of  tine  culture, 
a  strong  thiuker,  a  close  observer,  and  a  lover  of  nature  and  out-of-door 
pursuits.  Bis  traits  were  inherited  by  his  children,  especially  by  his 
sous  Spencer  and  William.  The  latter,  who  was  the  elder,  was  the  first 
to  begin  collecting  specimens,  and  as  early  as  1836  bad  in  band  a  col- 
lection of  the  game-binis  of  Cumberland  County.  His  brother  soon 
became  bis  companion  in  this  pursuit,  and  six  years  later  they  published 
conjointly  apaper entitled  '  Descriptions  of  two  species,  supposed  to  be 
new,  of  the  Genus  Tyrannula  Swainson,  found  in  Cumberland  County, 
Pennsylvania.'"" 

Early  in  1838  Professor  Baird  became  acquainted  with  Audubon, 
*'  with  whom  be  was  for  many  years  in  correspondencB,  and  who,  in 
1842,  gave  to  htm  the  greater  part  of  his  collection  of  birds,  including 
most  of  his  typesof  new  species."  In  1841  a  very  intimate  friendship  was 
begun  with  George  N.  Lawrence,  of  New  York,  with  John  Oassin  of 
Philadelphia,  iu  1S*3,  and  Thomas  M.  Brewer,  of  Boston,  in  1845.  These 
close  friendships  contiuued  through  life,  though  of  these  ornithologists 
only  the  first  named  survives  him,  the  others  having  died  before  Pro- 
fessor Baird.  They  were  all  at  onetime  or  another  associated  with  him 
in  bis  ornithological  work. 

t  known  aa  Empidoaax  Jlacicenirit  Baird  and  £.  miKimM 
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AUhoagh  bin  eliler  brother  had  anticipated  him  bya  few  yeare  in  be- 
giDDiDg  the  formation  of  a  collection,  be  soou  "  diverged  into  other 
paths,"  and  became  a  lawyer  in  Beading,  PeuQeylvania,"  leaving  to 
him  tbe  field  of  ornithology,  which  he  cultivated  bo  assiduously  that 
when  the  catalogue  of  his  collection  f  was  closed,  at  naniber  369C,  al- 
most every  species  of  bird  occniring,  regularly  or  otherwise,  in  eiistern 
and  central  Penusylvania  was  represented,  and  in  most  cases  by  series 
of  specimens  showing  tbe  different  stages  and  phases  of  phtmngo.  This 
collectioD,  deposited  there  by  Professor  Baird  when  he  entered  n[M)n  bia 
duties  as  Assistant  Secretary  of  the  Smithsonian  Institntiou,  is  still  in 
the  National  Museum,  of  whose  ornithological  treasures  it  forms  an  im- 
portant element,  so  many  of  its  specimens  having  served  as  the  types 
of  Professor  Baird's  descriptions  in  bis  "  Birds  of  North  America  "  and 
subsequent  works.  Init^tre  "specimens  of  birds  prepared  by  these 
boys  forty-five  [now  nearly  fifty]  years  ago  by  a  simple  process  of 
evisceration,  followed  by  stuffing  tbe  iKxIy-cavities  full  of  cotton  and 
arsenical  soap"— a  method  probably  adopted  by  them  before  they  bad 
learned  the  art  of  skinning  birds. 

Although  his  collection  was  made  at  a  time-when  tbe  art  of  taxider  v 
is  generally  supposed  to  have  been  far  behind  its  present  status,  espe- 
cially so  far  as  this  country  is  concerned,  tbe  excellent  preparation  of 
the  specimens,  their  very  precise  labelling  and  perfect  preservation, 
show  Professor  Baird  to  have  been  in  every  respect  tbe  peer  of  any 
ornithological  colleetor  of  tbe  present  period.  Exposed  for  more  than 
thirty  years  to  constant  handling  and  everything  that  could  effect  their 
deterioration,  they  are  still  in  a  moat  excellent  state  of  per'servation, 
and  none  have  lost  their  labels.  I  bave  never  known  a  specimen  of 
Professor  Baird's  preparation  to  be  attacked  by  insects,  a  statement 
which  I  am  able  to  make  regarding  few  other  collections  of  which  I 
possess  the  knowledge  to  speak.  The  force  of  these  observations  may 
be  better  appreciated  when  it  is  considered  that  probably  no  other 
collection  of  skins  has  ever  received  so  much  handling  as  that  made  by 
Professor  Baird,  every  standanl  work  on  North  American  birds  pub- 
lished since  1850  having  been  based  essentially  upon  it,  so  far  as  eastern 
species  are  concerned.  Not  only  are  tbe  specimens  prepared  and  pre- 
serve<l  in  a  manner  equalled  by  only  the  best  of  our  livingcollectors, 
but  their  labels  are  fastened  with  unusual  security,  and  contain  very 
precise  data,  including  scientific  name  (with  authority),  sex,  age, 
locality,  and  date ;  and  usually,  on  tbe  reverse  side,  tbe  total  length 
and  stretch  of  wings,  measured  before  skinning. 

The  formation  of  so  large  and  varied  a  collection  of  course  in- 

'  Mr.  Ooode  inforiDB  ns  tbst  "si  the  timeof  bis  ilenth,  JD  1879,"  Le"was  United 
StAtPa,  collector  of  iutenial  reTcnae  at  Reading." 

I  This  catalogne  constitutea  Volnme  I  of  tbe  serien  of  National  Musenm  "  Register 
of  Specimeus,"  now  tilliug  twenty-one  rolames,  and  coutniDing  more  than  112,000  sep- 
aralre  entries. 
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ToWed  sacb  a  vast  amount  of  field  work  as  to  remove  rrofessor 
Baird  ftom  the  limbo  of  BO-called  "  closet-natnralists."  How  pleasant 
aud  instntctive  to  him  roust  have  beeu  his  out-of-door  studies  of  birds 
may  be  inferred  from  the  extent  of  his  excursions,  which  are  tbua  de- 
scribed by  Mr.  Ooode : 

"  In  1841,  at  the  age  of  eighteen,  we  Bnd  him  making  an  ornithologi- 
cal excursion  through  the  mountains  of  Pennsylvania,  walking  four 
hundred  miles  in  twenty-one  days,  the  last  day  sixty  miles  between  day- 
light aud  rest.*  The  following  year  be  walked  more  than  2,200  miles. 
His  floe  physique  and  consequent  capacity  for  work  are  doubtless  doe 
in  part  to  his  ontdooc  life  during  these  years." 

Considering  Professor  Baird's  great  interest  in  the  stady  of  birds,  the 
number  of  his  ornithological  publications  is  astonishingly  small,  amount- 
ing to  only  seveuty-nine  different  titles  (see  Mr.  Goode's  Bibliography, 
pp.  250-253).  It  is,  therefore,  strikingly  evideotthat  his  publtcations 
musthave  possessed  unusual  merit  to  earn  for  him  so  great  a  reputation 
as  an  ornithologist.  This  reputation  was  indeed  established  by  the  first 
of  hi:j  separate  works,  usually  known  aud  quoted  as  "The  Birds  of  North' 
fvmerica,"  though  not  published  under  this  title  until  two  years  after  its 
publication  by  the  Ooverument  as  volume  ixof  the  "Report  of  Explo- 
rations and  Surveys,  to  ascertain  the  most  practicable  and  economical 
route  tor  a  Railroad  from  the  Mississippi  Uiver  to  the  Pacific  Oceao." 
With  the  publication,  iu  1858,  of  this  great  quarto  volume  of  more  than 
one  thousand  pages,  began  what  my  distinguished  colleague,  Professor 
Ooues,  has  fitly  termed  the  "  Bairdian  Period  "of  American  ornithology — 
a  period  covering  almost  thirty  years  and  characterized  by  an  activity 
of  or  II itbo logical  research  and  rapidity  of  advaucement  without  a  parallel 
in  the  history  of  the  science.  Bel'erring  to  this  great  work,  in  his  "Bib- 
liographical Appendix"  to  "Birds  of  the  Colorado  Valley"  (page  650), 
Professor  Cones  says :  "Itrepresents  the  most  important  siuglestepever 
taken  in  the  progress  of  American  ornithology  in  all  that  relates  to  the 
tecbuioalilies.  Tlie  nomenclature  is  entirely  re-modelled  from  that  of  the 
immediately  preceding  Auduboniaa  period,  and  for  the  first  time  brought 
abreast  of  the  then  existing  aspect  of  the  case.  -  -  -  The  synon- 
ymy of  the  work  is  more  extensive  and  elaborate  and  more  reliable 
than  any  before  presented;  thecompilation  was  almost  entirely  original, 
very  few  citations  having  been  made  at  second-band,  and  these  being' 
indicated  by  quotation  marks.  The  general  text  consists  of  diagnoses 
or  descriptions  of  each  species,  with  extended  and  elaborate  criticisms, 
comparisons,  aud  commentary.  -  -  -  The  appearance  of  so  great  a 
work,  from  the  hands  of  a  most  methodical,  learned,  and  sagacious 
naturalist,  aided  by  two  of  the  leading  ornithologists  of  Americii  (John 
Cassin  and  Oeoige  K.  Lawrence),  exerted  an  influence  perba|)s  stronger 
and  more  wirJely  felt  than  that  of  any  of  its  predecessors,  Audubon's 

*  Prufe«sar  Baird  iufonned  the  nriter  th.it  he  bad  once,  in  >  iMdMtrikn  contest, 
walked  forty  miles  \a  eight  consecutive  hours. 
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and  Wilson's  not  excepted,  and  marked  an  epoch  in  the  history  of 
American  ornithology.  The  synonymy  and  specific  characters,  original 
in  this  work,  have  been  nsed- again  and  again  by  subsequent  writers, 
with  various  modifications  and  abridgment,  and  are  in  fact  a  large  basis 
of  the  technical  portion  of  the  snbseqnent  '  History  of  N^orth  American 
Birds,'  by  Bninl,  Brewer,  and  Ridgway.  Sach  a  monument  of  original 
research  is  likely  to  remain  for  an  indefinite  period  a  source  of  inspira- 
tion to  lesser  writers,  while  its  authority  as  a  work  of  reference  will 
always  endure." 

Thus  are  graphically  described  the  distinctive  features  of  what  Mr. 
lieonhard  Stejneger  has  truthfully  termed  the  Bairdian  School*  of 
ornithology,  a  school  strikingly  characterized  by  pecaliar  exactness  in 
dealing  with  facts,  conciseness  in  expressing  deductions,  and  carefal 
analysis  of  the  subject  in  its  various  Itearings ; — methods  so  radically 
different  flrom  those  of  the  older  "  European  School "  that,  as  the 
esteemed  member  whom  we  have  juat  named  has  already  remarked,t 
conclusions  or  arguments  can  be  traced  back  to  their  source  and  thus 
properly  weighed,  whereas  the  latter  affords  no  basis  for  analysis.  In 
other  words,  as  Mr.  Stejneger  has,  in  substance,  said,  the  European 
School  requires  the  investigator  to  accept  an  author's  statements  and 
conclosious  on  his  personal  responsibility  alone,  while  the  Bairdian 
fnrnislies  bim  with  tangible  facts  from  which  to  take  his  deductions. 

The  dominant  sources  of  Professor  Baird's  training  in  systematic  or- 
nithology are  not  difBcnlt  to  trace ;  in  fact,  the  bases  of  his  classifications 
are  so  fully  explained  or  frequently  mentioned  in  his  various  works  as  to 
leave  nothing  to  mere  inference.  He  studied  carefully  the  more  ad- 
viinced  systems  of  his  time,  and  with  nnerring  instinct  selected  from 
them  their  best  features,  and  combined  them,  together  with  original  ideas, 
into  a  classification  which  was  an  improvement  on  its  predecessors. 
Thus,  the  classification  presented  in  the  "Birds  of  North  America" 
(1858)  is  based  ossentialty  upon  the  systems  of  Suudevall  ("Ornitbolo- 
giakt  8yst«m,"  1835  and  184.?),  Cabauis  ("Ornithologische  Notizen," 
1847),  and  Keyserling  and  Blasius  ("  Wirbelthiere  Europas,"  1340). 
The  nomenclature  was  fixed  by  methods  aduptc<1  from  Cr.  R.  Gray 
("  List  of  the  Genera  of  Bird-s,"  etc.,  18tl-'43),  to  the  abandonment  of 
which  must  be  attributed  most  of  the  subsequent  changes  in  generic 
names.  In  the  "Review"  (1864-'66)  and  "History  of  North  American 
Birds"  (1874),  a  further  concession  is  made  to  the  classifications  of  Snn- 
devall  and  Oabania  by  commencing  with  the  Order  Passeres  and  Fam- 
ily Turdida^  instead  of  the  Baptores.  The  same  systems  were  the 
foundation  of  Liljeborg's  "Classification  of  Birds,"  formally  adopted  by 
the  Smithsonian  Institution  (through  Professor  Baird)  in  186fi,  by 
Messrs.  Sclater  and  Salvin  (with  certain  emendations  and  amplifica- 
•ITo".  If.  f.  N»t..  M— ..  V..1,  VII.  IWM,  p.  76.  t  Ibid.,  p.  77. 
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tiona)  in  1873,  aad  with  still  further  modiflcaMons  by  the  Auieriean 
Ornithologists'  UDion,  in  1S86. 

The  distinctive  features  of  the  "BwrdisD  School"  were  sdll  further 
developed- by  the  publicatiOD,  in  lSQi-'66,  of  the  '-Review  of  Amerifeaa 
Birds,"  a  work  of  miequalled  merit,  displaying  in  their  perfection  Pro- 
fessor Baird's  wonderful  itowers  of  analysis  and  synthef  is,  so  Btrongly 
combined  in  his  treatment  of  difficult  problems.  Unfortunately  for 
ornithology  this  work  was  but  fairly  begun,  only  »  single  volnme  (an 
octavo  of  450  pages)  being  poblisbed.  The  cause  of  its  discontinaanoe 
is  not  definitely  known  to  the  present  writer,  but  it  may  have  been  the 
intervention  of  the  "  Ornithology  of  Oalifornia,"  *  a  work  based  on  the 
mannscript  notes  of  Dr.  J.  G.  Cooper,  bat  edited  by  Professor  Baird, 
who  also  saperiutended  its  publication,  and  the  "  History  of  North 
American  Birds,"  t  material  for  which  was  already  being  arranged,  be- 
sides other  literary  work  and  the  increasing  pressure  of  administrative 
duties.  "Whatever  the  cause,  however,  its  discontinuance  is  to  be 
regrettetl,  sinoe  its  completion  woidd  have  given  us  an  invaluable  guide 
to  the  study  of  Neotropical  birds.  I  have  it  on  good  authority 
that  no  single  work  on  American  ornithology  has  made  so  profonud  an 
impression  on  Earopean  ornithologists  as  Professor  Baird'e^Heview;" 
and,  by  the  same  authority,  lam  permitted  to  state  that  he — a  European 
by  birth  and  rearing — became  an  American  citizen  through  its  influence. 

In  the  preface  to  the  present  writer's  latest  work  on  American 
ornithology^  the  author  is  proud  to  mention  that  the  book  was  "  orgi- 
nally  projected  by  Professor  Spencer  F.  Baird,  -  -  ■  whose  works 
represent  the  highest  typ<>  of  systematic  ornithology  and  have  furnished 
the  model  from  which  the  younger  geueratiou  of  ornithologists  have 
drawn  their  inspiration  ; "  and  that  his  friendly  advice  and  suggestions 
had  rendered  comparatively  easy  the  performanceof  a  task  which  under 
less  favorable  auspices  would  have  been  far  more  difficult  of  accomplish- 
ment— acknowledgments  which  but  faintly  express  the  author's  obliga- 
tion to  his  tutor. 


'Geologies!  Survey  of  C&liforDia.  J.  1>.  Wliituey,  State  Geologist.  Ornlthologf. 
Vol.  I.  Land  Birds.  EdiUd  by  S.  F.  Baird,  Trora  tbo  nianutcripl  and  notes  of  J.  G. 
Cooper.  Published  by  authority  of  the  logiilatiiK,  1870.  A  royal  octavo  vol ame  of 
S93  pafces,  illostrate'l  by  iinnieroaa  nood.cute,  some  colored  by  hand. 

tA  History ofKortb American  Birds,  by  S.  F.  Baird,  T.  M.  Bremor,  and  R.  Ridgvray. 
Land  Birda,  illuatrated  by  6*  colored  plates  and  5D3  irood  cntn.  Baat«D  :  Little, 
BrowD  A.  Company,  1874.  3  vols.,  smnll  i)nnrto.  Vol.  i,  pp.  i-xiviii,  1-S)96,  i-vi, 
ciitti,  Andpll.  i-xxvi;  vol.  ii,  3  pH.  pp.  1-590,  i-vi,  cutn,  anilpll.  svii-tvi;  vol.  iii,  3pli., 
pp.  1-560, 1 1.,  i-xxviii,  cntn,  and  pll.  Ivii-liix. 

tA  Manual  of  North  American  Birds,  by  Robert  Rtdgway.  Illustiated  by  461 
ontlioe  drawings  of  the  generic  characters.  Philadelphia:  J.  B.  Lippiocott  Com- 
p*tiy,  1887.  Royal  oct*vo.   Frontispiece  (portrait  of  Professor  Baird),  pp.  i-xi.  I-631, 

pll.  r-.«iv. 

Tlie  history  of  this  work,  briclly  stated,  is  as  follows : 

Before  the  printing  of  (lie  "  History  of  North  American  Birds''  bad  been  completad, 
profpsaor  Baird  had  under  way  it  smaller  but  very  nse fill  work,  consisting  of  theana- 
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111  commeating  upou  tbe  valae  of  Professor  Baird's  coiitributious  to 
scieutiQc  literature,  Professor  Uoode  remarks  tbat"  no  oueuotliviDK>i> 
tbe  present  can  form  au  accurate  idea  of  the  personal  iutlaence  of  aleader 
DpoD  his  associates  and  apon  the  progress  of  thoaght  in  his  special  de- 
partment, iior  can  sach  an  influence  as  this  well  be  set  down  in  words. 
This  influence  is  apparently  due  not  only  to  extraordinary  skill  in  organ- 
ization, to  great  power  of  application  and  concentration  of  thought  con- 
stantly applied,  and  to  a  philosophical  and  coiuprebensive  mind,  bnt  to 
an  entire  and  self-sacrificing  devotion  to  tbe  interests  of  bis  own  work 
and  that  of  others." 

But  it  is  not  only  through  his  published  works  aocl  personal  influence 
with  bis  associates  and  pupils  that  Professor  Baird  was  powerful  in 
the  development  and  advancement  of  ornithology  in  America.  His 
position  as  head  of  the  Smithsonian  Institution  and  tbe  National  Mu- 
seum gave  him  peculiar  opportunities  for  putting  into  practical  shape 
his  plans  for  a  thorough  exploration  of  little  known  portions  of  the 
continent.  "To  his  iuflaence  with  tbe  Govemoient  authorities  is  dne 
tbeexcellent  field-work  done  in  connection  with  nearly  all  theOovernment 
surveys  and  tbe  Signal  Service  Bnreau,  from  tbe  first  inception  of  the  va- 
rious Pacific  Railroad  surveys  to  the  present  time."*  If  the  explorationof 
a  particular  field  suggested  itself  to  him,  he  rarely  failed  to  find,  sooner 
or  later,  means  to  accomplish  the  object  in  view;  no  opportunity  for 
making  nse  of,  or  securing  the  co-operation  of,  other  departments  of  the 
Government  in  maintaining  explorations  which  he  had  himself  insti- 
gated or  organized  was  ever  neglected,  and  for  such  oi>portunities  he 
wasconstantly  alert.  His  success  in  thus  promoting  the  cause  of  science 
was,  however,  by  no  meaus  wholly  due  to  tbe  importance  of  hisofScial 
positions,  his  personal  zeal  and  inflnence  often  accomplishing  what 
might  not  otherwise  have  been  successful. 

The  sterling  qualities  of  mind  and  heart  which  were  so  conspicuous 
in  Professor  Baird's  character  were  as  well  kuown  and  as  highly  appre- 
ciated abroad  as  at  borne.    As  an  illustration  of  this  fact,  I  quote  tbe 

lytical  or  s;uoptical  lublM  of  tbe  larger  wurk,  iaiproved  noil  eoiuenlmt  oularged  b; 
tlie  introdiictivu  of  brief  diagnoses  of  the  DeBtit  ami  eggs  of  the  ilifl'erKUt  H^ecieH, 
together  with  the  Engliah  oameb.  This  book,  of  which  there  ciistn  only  a  single 
uopy,  uid  tbKl  Dot  perfect,  waa  completed  early  in  I8T4.  Its  title  is  "Outlineeof 
Ameiican  Ornithology,  by  8.  F.  Baird  and  R.  Kidgway.  Part  I,  Load  Birds."  For 
some  reaaoD  the  work  was  never  published,  and  the  electrotype  plates  were  destroyed. 
This  woik,  in  which  tbe  preseut  writer  bad  some  share,  was  tbe  embryo  nhich,  after 
twelve  years' incubation,  Bnally  developed  into  the  more  comprehensive  "  Mauiial 
of  North  American  Birds,"  iu  the  preparation  of  which,  however.  Professor  Baird 
took  no  active  part,  thoagh  it  is  scarcely  necessary  to  say  that  he  was  much  in- 
terested ID  its  progress,  eveD  almost  to  tlie  close  of  bis  life,  which  ended  shortly  after 
the  work  bad  lieen  prlDted,  bot  before  it  conld  be  published.  It  has  been  a  matter 
of  deep  regret  to  the  aathor  that  Professor  Baird  could  not  have  hud  a  share  in  the 
preparation  of  tbe  book,  and  still  more  that  he  could  not  have  lived  to  enjoy  the 
aatisfaction  of  seeing  it  pnblisbed. 
■  Edit«rial  in  The  Auk,  October,  1887,  p.  ;t58. 
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following  obituary  iioticB  id  ^'Nature"  for  August  25,  bjMr.  B.Bowdter 
Sfaar[>e,  senior  assistant,  Department  of  Zoology,  in  the  British  Masenm, 
well  kuown  as  an  ornithologist  of  eminence: 

"  By  Eoglishmen  who  knew  Professor  Baird  personally,  the  loss  most 
be  especially  felt,  but  there  are  many  who  never  bad  met  him  iu  the 
flesh,  to  whom  the  news  of  bis  decease  mast  come  as  that  of  a  dear 
friend.  As  one  of  the  latter  class  we  venture  to  express  our  sympathy 
with  our  scientific  brethren  in  America  on  the  decease  of  one  of  their 
roost  eminent  and  respected  colleagues.  As  chief  of  the  Smithsoniau 
Institation,  ProfessorBaird  possessed  a  jKtwer  of  conferring  benefits  on 
the  world  of  science  exercised  by  few  directors  of  public  museums,  and 
the  manner  in  which  he  nttlized  these  powers  has  resulted  not  only  in 
the  wonderful  success  of  the  United  States  Katiooal  Museum  ander 
his  direction,  but  in  the  enrichment  of  manj'  other  mnsenme  which 
were  iu  friendly  intercourse  with  the  Smithsonian  Institution.  We 
know  by  experience  that  the  British  Museum  is  indebted  beyond  meas- 
ure to  Professor  Baird,  and  we  need  only  to  refer  to  the  recent  volumes 
of  the  '  Catalogue  of  Binls'  to  show  how  much  our  National  Museum 
owes  to  the  sister  museum  in  America  for  hearty  co-operation.  We  had 
ouly  to  write  and  express  our  wants,  and  immediately  every  efibrt  was 
made,  by  Professor  Baird's  instructions,  to  supply  all  the  desiderata  io 
our  ornithological  collection,  and  this  without  tbe  slightest  deoiaod  for 
an  equivalent  exchange,  though,  of  course,  in  the  case  of  the  British 
Museum  every  effort  was  made  to  reciprocate  the  good  feeling  showo 
by  the  great  American  museum.  There  must  be  many  private  collect 
ors  in  this  country  who  will  endorse  our  acknowledgments  to  Professor 
Baird  for  the  unrivalled  liberality  which  he  has  always  shown  in  the 
advancement  of  the  studies  of  every  ornithologist  wlio  invoked  his  aid. 
-  -  -  We  may  add  that  during  an  experience  of  twenty  years  we 
have  never  beard  from  any  ornithologist,  European  or  American,  a 
single  unkind  word  concerning  Professor  Biiird,  either  in  bis  public  or 
private  capacity.  This  is  something  to  say  in  this  age  of  jealousies  aud 
backbit  ings." 

Indeed,  it  may  with  truth  be  said  that  so  widespread,  so  nearly  nui- 
versal  bas  been  his  induence  that  few  there  are,  if  any,  among  his 
couteinporaries  wbo  have  not  had  occasion  to  record  their  seuse  of  obli- 
gation for  his  aid,  his  counsel,  or  bis  noble  example.  We  all  delight 
to  acknowledge  him  our  great  teacher,  and  in  doing  so  do  honor  to 
ourselves. 

A  very  marked  trait  of  Professor  Baird's  character  was  bis  aversiou 
to  persoual  controversy,  which  was  so  decided  that  under  do  circuin- 
Btances  conld  he  be  drawn  into  one.  It  was  his  invariable  rule  to 
answer  his  critics  by  a  dignified  silence,  no  matter  how  great  tbe  provo- 
cation to  reply,  or  how  strong  a  case  bis  side  presented ;  and  iu  every 
instance  known  to  the  writer  it  has  transpired  that  the  ground  taken  or 
the  statements  made  by  Professor  Baird  bare  stood  the  test  of  time. 
"One  of  his  striking  characteristics  was  that  be  would  never  quarrel 
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and  never  have  suytbiog  to  <lo  with  the  qaarrele  of  otlieru.     Ho  waa 
alwayH  for  peace."  ' 

As  a  pabtic  officer,  no  man  was  more  coDscienCionsly  devoted  to  his 
daty  or  faithfal  in  its  perforinaace ;  and  he  admiaistered  the  compli- 
cated affairs  of  three  distinct  and  importaat  establishments  with  au 
ability  which  commanded  admiration,  although  it  was  plainly  to  be 
seen  that  the  responsibilities-  were  too  great  for  any  single  person  to 
bear.  His  capacity  for  work  was  enormous,  and  he  was  constantly  oc- 
capied.  He  enjoyed  work,  and  it  was  not  his  industry  which  hart  him; 
bnt  the  harassing  cares  of  his  public  trusts  and  the  weight  of  their  re- 
sponsibility were  too  much  for  even  his  powerful  physique  to  endure, 
and  be  gave  way  under  the  strain. 

"So  man  was  more  easily  approached  than  Professor  Baird,  or  greeted 
a  new  acquaintance  more  cordially.  His  reception  of  young  persons — 
especially  those  with  an  inclination  for  natural  history,  was  particularly 
charming,  at  once  relieving  them  from  embarrassment  and  captivating 
them  by  his  unassuming  manners,  his  geniality,  and  frankness. 

Trusting  that  he  does  not  introduce  too  prominently  his  own  person- 
ality into  this  memoir,  the  writer  offers  the  following  brief  outline  of 
his  personal  acquaintance  with  Professor  Baird,  as  being  ol  probable 
interest  to  members  of  the  Union,  and  as  giving  an  insight  into  the 
character  of  his  lamented  friend. 

Until  near  the  middle  of  the  year  1864,  the  writer,  then  a  tad  in  liis 
fonrteentb  year,  was  nnacqnainted  with  the  name  of  any  living  natu- 
ralist, or  with  any  books  on  natural  history  except  such  general  or 
superficial  compilations  as  Goldsmith's  'Animated  Nature,'  a  history 
of  the  United  States  (author  forgotten)  which  included  a  chapter  or 
two  on  the  natural  history,  and  Goodrich's 'Animal  Kingdom' — works 
which,  although  supplying  much  valuable  information  to  the  general 
reader,  were  of  course  wholly  inadequate  to  the  wants  of  a  special 
student.  A  lady  resident  in  the  town  learned  of  his  difficulties,  and 
suggested  that  by  writing  to  the  Commissioner  of  Patents  in  Washing- 
ton he  might  be  able  to  obtain  the  correct  names  of  birds,  supplement- 
ing ber  fortunate  suggestion  by  the  gift  of  an  envelope  bearing  the 
printed  address  of  a  former  Commissioner  of  Patents.  A  letter  was 
written,  and  with  it  was  inclosed  a  colored  drawing,  life  size,  of  a  p»ir 
of  Purple  Finches  ("Roseate  Grosbeak,  Loxia  rosea,"  of  the  incipient 
ornithologist)  perched  open  a  dry  stalk  of  the  great  ragweed  {Ambrosia 
trifida),  the  seeds  of  which  in  winter  constitute  the  principal  food  of 
the  bird  in  that  locality.  An  answer  was  awaited  with  great  impa- 
tience, but  in  due  time  was  received,  the  followiag  being  an  exact  copy : 
"  So.  5664.]  '•  Smithsonian  Institdtion, 

"  Washington,  D.  C,  June  23, 1804. 

"DEA.B  SiB:  The  present  Commissioner  of  Patents  (Mr.  Holloway, 

not  Mr.  Bishop)  has  sent  me  yonr  letter,  as  more  conversant  with  the 

sabjectof  North  American  birds  than  himself.     I  have  read   it  with 

*  Prof.  Otis  T.  MiMOD,  id  Wiubioghin  Evening  Star  of  Angatt  30. 
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ioterest  ami  inach  pleasure,  h8  showing  an  uuusuftl  degree  of  ability 
as  au  arlist,  aod  of  iutelligentattentiou  to  a  scieutific  subject.  I  bad 
uo  (liflicully  iti  recoguizing  tbe  bird  you  sent,  aud  was  mucb  pleased  to 
see  that  you  had  given  all  tbe  essential  features  of  form  and  color  with 
much  acciirauy. 

"The  bird  is  the  Purple  Finch  {Carpodacus purpureus).  I  sendyoo  a 
catalogue  of  the  birds  of  Korth  America  aud  some  other  pamphlets.* 
If  you  can  procure  the  uinth  volume  of  the  Pacidc  ifailroad  Beports, 
you  will  flail  descriptious  of  all  the  North  American  birds,  by  myself. 

"  I  will  be  glad  to  bear  from  you  and  to  render  you  any  aid  by  nam- 
ing your  dniwings,  or  iu  any  other  way.  You  must  learo  the  scieutifiv 
names  of  the  binls,  and  thus  be  able  to  talk  and  write  about  them 
with  persons  uot  knowing  the  English  names  used  in  your  part  of  the 
country. 

"  Let  me  know  what  kind  of  eggs  yon  have. 

"Very  truly  yours, 

"Spencek  F.  Baied. 
"AuMtant  Secretary  Smithsonian  Institution. 

"  Robert  Bidoway, 

Mt.  Carmel,  Illinois. 

The  above  tetter  was  a  revelation  to  the  recipient,  who,  iu  his  isola- 
tion, was  iguorant  of  the  existence  of  any  oue  but  himself  engaged  Id 
the  study  of  birds.  He  bad  read  of  Audubon  and  Wilson,  and  Nat- 
tall,  aud  Bouaparte,  but  these  he  knew  were  all  dead.  The  profound 
impression  produced  by  tbe  letter  aud  the  hope  that  it  gave,  may  be 
imagined.  From  this  commeucemeut  arose  a  correspondence  which  to 
the  present  writer  was  a  constant  source  of  delight  and  instruction, 
and  to  which  he  looks  back  with  feelings  that  cannot  be  expressed.  It 
was  uot  until  the  early  part  of  1S(>7,  nearly  three  years  later,  that  the 
writer  obtained  a  copy  of  the  test  of  "Birds  of  North  America"  (vol- 
ume IX,  Pacific  Railroad  Report),  and  it  therefore  became  necessary 
for  him  to  continue  the  seudiug  of  drawings  and  descriptions  in  order 
to  obtain  the  much-desired  identiflcatious,  Iu  replying  to  the  writer's 
numerous  letters  of  this  character,  Professor  Baird  always  wrote  most 
kindly  and  encouragingly,  replying  to  multitudinous  queries  as  fatly  as 
the  arduous  duties  of  his  official  pottition  would  allow.  To  mention  all 
the  useful  hints  which  he  gave  would  require  to  much  space  here,  but 
tbe  following  are  selected  as  samples : 

"I  would  advise  you  to  spend  most  of  jour  leisure  time  in  practising 
drawing  of  birds  and  mammals  from  nature  and  from  life,  so  as  to  ac- 
quire a  facility  in  seizing  a  temporary  attitude  and  transferring  it  to 
paper.  Make  these  sketches  continually  whenever  you  have  the  op- 
portunity, so  as  to  secure  the  more  practice.  A  certain  nnmber  of 
these  drawings  you  may  work  up  in  their  minutest  details,  and  it  wilt 
he  a  good  exercise  to  draw  the  feathers  of  a  single  wing,  as  well  as  bill, 
feet,  etc.,  and  skulls  of  mammals.    The  object  should  be  iu  drawing 

*  Thaw  wor«  the  vari oil b  circulars  of  iDatructioa  forcollectiD^&ixl  preaernDg  spaci- 
nMDS  of  uatural  bistory,  iiubligUuil  by  the  Smithsonian  lostitutioa,  and  well  kuofrn 
to  Dkturaliats  iu  tbis  ouuutrv- 
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form  to  Kecure  artistic  elegance  and  at  tbe  same  time  &  miunte,  almost 
micruHCopic,  accuracy  in  matters  of  detail,  as  far  as  they  cau  be  repre- 
eeoted. 

"  The  drawings  you  liave  sent  are  too  fragmeDtary  to  show  nbat  your 
present  abilities  as  an  artist  are)  and  I  would  ratber  see  some  full-sized 
figares."    ■    -    - 

"  It  will  not  be  necessary  to  spend  much  time  in  practising  coloring, 
as  this  is  rather  a  mechanical  work,  easily  acquired  by  practice.  The 
first  object  should  be  to  obtain  the  highest  perfection  in  drawing  the 
form  and  in  filling  out  minute  details."  (From  a  letter  dated  Decetn- 
ber  24,  1S65.) 

In  a  letter  dated  January  13, 1867,  he  gave  this  valnable  advioe  as  to 
writing  field-notes ;  "  Let  me  give  yon  one  hint  in  regard  to  making  notes 
on  the  specimens.  Never  uirite  on  Itoth  tides  of  tbe  same  leaf.  In  this 
way  it  will  be  possible  to  cut  apart  your  notes  into  slips  and  assort 
with  others  of  same  purport,  so  as  to  re-arrange  systematically.  Do  this 
for  jour  own  notes  as  well  as  those  you  send  me:  Ton  will  often 
realize  tbe  advantage  of  so  doing." 

It  is  unnecessary  here  to  go  into  details  concerning  events  subse- 
quent to  the  beginning  of  this  correspondence.  Suffice  it  to  say  that 
.  ill  all  his  relations  with  Professor  Baird  tbe  writer  remembers,  with 
deepest  gratitude  and  reverence,  his  uniform  great  kindness  of  heart, 
his  genial  manners,  his  wise  counsels,  and  his  steadfast  friendship; 
and,  with  others  who  were  so  fortunate  as  to  have  enjoyed  the  privi- 
lege of  bis  acquaintance,  he  mourns  a  departed  friend  and  teacher, 
whose  loss  is  irreparable. 


^dbvGooglc 


idbyGdogIc 


SPENCER  FULLERTON  BAIED, 


njTEODUCTIOW. 

On  Aagust  19, 1887,  Spencer  Fallerton  Baird,  Secretary  of  the  Smiib- 
soDian  luatitutiou,  Director  of  tbe  U.  S.  Natiooal  Museum,  and  U.  3. 
Clommiesioner  of  Fish  and  Fisheries,  died  at  Wood's  Holl,  Massachu- 
setts, his  post  of  duty  in  the  last-named  office.  His  death  at  once  ex- 
cited throughout  the  world  feelings  and  expressions  of  profound  regret. 
At  that  time  nearly  all  of  his  Washingtou  associates  in  scientific  pursuits 
were  absent  from  the  city,  on  field  duty  or  in  vacation,  aud  were  thus 
nnable  to  jointly  testify  to  the  affectioa  and  respect  in  which  he  was 
held  by  them. 

And  especially  the  scientiBc  societies  of  Washington,  none  of  which 
meet  during  the  summer  months,  were  unable  to  immediately  take  any 
action  in  the  matter  or  to  give  organized  expression  to  the  sentiments 
of  their  members. 

With  the  resumption  of  meetings,  however,  it  was  determined  that 
such  expression  should  be  given  witb  all  ceremonial  completeness,  and 
as  the  senior  of  tbe  Washington  scientific  societies,  and  the  one  with 
which  Prot^sor  Baird  bad  been  most  closely  connected,  the  Philosoph- 
ical Society  tooli  the  initial  steps  in  arranging  a  joint  meeting  with  the 
Anthropological  and  Biological  Societies,  a  meeting  which  might  enable 
the  members  and  tbetr  friends  to  testify  not  only  their  profound  respect 
for  this  foremost  scientific  leader,  but  also  their  affectionate  regard  for 
the  man. 

Tbe  appended  invitation  and  programme,  which  was  mailed  to  all 
members  of  the  Philosophical,  Anthropological,  Biological,  and  Chem- 
ical Societies,  and  of  tbe  Cosmos  Club,  sets  forth  the  form  taken  iu 
those  arrangements. 

Washington,  January  4,  1888. 

SlEi  The  Philosophical  Society  in  conjunction  with  tbe  other  scien- 
tific  societies  of  the  city  will  hold  a  meeting  on  Wednesday  evening, 
January  the  eleventh,  iu  commemoration  of  the  life  itnd  services  to 
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Hcieuce  of  the  late  Si>bnci<:b  Fullekton  Baird,  Secretary  of  the 
Smitlmuuiau  lustitutioD,  Director  of  tLe  Niitioual  Mtisenm,  and  United 
States  Oommiijuioaer  of  FisU  and  FisbeTies. 

Members  of  the  societies,  and  ladies  and  gentlemen  wiioui  they  may 
desire  to  invite,  will  assemble  in  the  le^ture-room  of  the  Golumbiau  Uni- 
versity, on  the  Boatheast  coraer  of  H  and  Fifteenth  streets,  at  a  qoarter 
past  'iight  o'clock. 
Your  presence  on  this  occasion  is  earnestly  desired. 

C.  E.  DuTTON, 
ROBBET  FLETCHEB, 
J.  H.  KlDDBB, 
Committee  of  Management. 

Opening  of  the  meeting,  by  the  president  of  the  Philosophical  Society. 

Professor  Baird  as  Administrator,  Mr.  W.  B.  Taylor,  of  the  Smith- 
sonian Institution. 

Professor  Baird  in  Science,  Mr.  W.  H.  Dall,  president  of  the  Bio- 
logical Society.  i 

The  Personal  Characteristics  of  Professor  Baird,  Mr.  J.  W.  Powell, 
president  of  the  Anthropological  Society. 

Mr.  Garrick  Mallery,  president  of  the  Philosophical  Society,  called 
the  meeting  to  order  at  the  time  and  place  above  named. 
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RELATIONS  BETWEEN  PUOFESSOB  BAIRU  AND   PAUTIOI- 
FATING   SOtUETIES. 


By  Mt.  Uaiirick  Hallrrv,  PreiideKt  of  tht  Pkilo*i>pkieal  Socielif. 


Ladies  amd  Gbntlbmbk:  During  several  winters  before  1871,8 
club,  with  commingled  social  and  scientific  purposes,  used  to  meet  in 
tbis  city  at  the  houses  of  its  mem  ben.  A  single  paper  on  some  scien- 
tific subject  was  read,  asually  by  the  host  of  the  eveniDg,  following 
whiob  was  a  discassion.  Supjver  was  always  provided.  The  title  of 
the  dab  only  related  to  the  night  of  meeting,  Satarday,  and  the  or- 
ganization was  so  loose  that  several  of  the  survivors  among  the  regu- 
lar participants  at  the  meetings  do  not  now  remember  whether  they 
were  actual  members,  or  indeed  that  there  was  a  definite  membership. 
As  the  city  of  Washington  eniergeil  from  the  condition  of  a  Southern 
village,  and  the  benign  policy  of  the  Government  increased  the  num- 
ber and  force  of  the  scientific  institutions  at  the  capital,  the  need  of 
an  organization  which  should  bring  scientific  men  together  on  an  equal 
footing  and  give  more  time  to  papers  and  their  discussion  t>ecame  man- 
ifest. To  meet  this  want  tbe  attendants  of  the  Satunlay-Nigbt  Club, 
on  March  13, 1871,  formed  the  Philosophical  Society  of  Washington, 
its  object,  in  the  words  of  the  call,  being  "  the  free  exchange  of  views 
on  scientific  subjects  and  tbe  promotion  of  scientific  inquiry  among 
its  members." 

The  term  "philosophical,"  as  the  first  president  of  the  society, 
Joseph  Henry,  stated  in  his  first  addreAS,  was  chosen  after  consider- 
able deliberation,  "  not  to  denote,  as  it  generally  does  in  the  present 
day,  the  unbounded  field  of  speculative  thought,  which  embraces  the 
possible  as  well  as  the  actual  of  existence,  but  to  be  used  in  its  re- 
stricted sense  to  indicate  those  branches  of  knowledge  that  relate  to 
tbe  positive  facts  and  laws  of  the  physical  and  moral  universe." 

Of  the  forty-three  gentlemen  who  signed  the  call  twenty-one  are  now 
dead.  Professor  Baird  was  prominent  among  the  fonnders,  and  served 
continuously  as  a  member  of  the  general  committee  from  the  organi- 
zation to  November  10,  1877;  and  from  that  date  until  his  death,  on 
August  19  last,  he  was  a  member  of  the  committee  on  publications. 

The  first  communication  of  a  scientific  paper  to  the  Society  was  made 
by  him  on  March  18, 1871.    The  most  important  and  extended  original 
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papers  communicated  by  him  were  "Un  the  decrease  of  fiah  on  tb« 
sonthern  coast  or  New  England,"  presented  March  23,  1872,  and  "On 
the  artificial  propagation  of  the  cod,  describing  the  measures  aitd  proc- 
ess adopted  at  Gloncester,  Massachusetts,  and  the  success  thns  far 
obtained,"  presented  March  1, 1879. 

The  last-mentioDed  occasion  is  memorable  to  me,  and  some  account 
of  it  will  be  interesting  to  the  yoanger  members  of  the  Society,  few  of 
whom  ever  heard  Professor  Baird's  voice  raised  iu  its  hall.  I  happened 
to  join  him  on  his  way  to  the  meeting,  and  during  the  walk  be  spoke 
of  the  straggle  at  that  moment  between  the  sense  of  duty  requiring 
him  to  take  bis  part  in  the  proceedings  of  the  Society  and  bis  repag- 
nance  to  making  any  formal  address.  This  modesty — indeed  timidity 
— in  an  eminent  writer  and  thinker,  whose  li,7btest  words  were  snr«  of 
eager  attention  in  a  society  composed  mainly  of  bis  personal  friends 
and  wholly  of  bis  admirers,  was  the  more  remarkable  because  his  ad- 
dress, presented  a  few  minutes  later,  was  most  pleasing  in  its  delivery 
as  w^l  as  instmctive  iu  its  substance.  He  spoke  without  notes,  and, 
thoDgb  bis  style  was  convt^rsational  and  in  no  degree  oratorical,  bis 
appropriate  words  in  their  rapid  How  expressed  his  thoagbts  clearly, 
completely,  and  in  orderly  sequence. 

During  the  same  walk,  Professor  Baird  mentioned  with  earnest  com- 
mendation the  usage  of  the  Society  by  which  the  perfect  eqnality  of 
members  is  recognized  through  the  omission  of  all  ofHcial  and  profes- 
sional titles.  This  was  not  a  merely  unwritten  custom  but  was  fonnded 
on  a  binding  resolution,  appearing  in  the  minotesof  JuueS,  1874.  The 
Society  is  probably  the  only  non-esoteric  body  in  the  United  States 
in  which  the  titles  of  judge  and  general,  professor  and  doctor,  gov- 
ernor, senator,  and  even  honorable  member  are  forbidden ;  the  simple 
and  dignified  Mr.,  the  modern  form  of  magister,  being  the  only  address 
allowed.  Perhaps  the  plethoraof  titles  and  the  bnnlennome  bierarchicul 
gradations  in  Washington  compelled  this  measure  of  relief. 

The  Anthropological  Society  was  founded  February  17,  1879,  its 
defined  object  being  "to  encourage  the  study  of  the  natural  history  of 
man,  especially  with  reference  to  America."  Professor  Baird  warmly 
approved  of  the  organization  of  this  society,  took  constant  interest  in 
it,  and,  at  the  time  of  hie  death,  was  the  only  honorary  member  resid- 
ing in  the  United  States  on  its  rolls. 

The  Biological  Society  was  organized  December  3, 1880, "  to  encourage 
the  study  of  the  biological  sciences,"  and  Professor  Baird  was  the  only 
liouomry  member  ever  elected  by  it.  He  did  not  take  an  active  part 
in  the  proceedings  of  either  of  the  last-mentioned  societies  but  gave 
them  material  ansistauce.  Both  of  them  met  at  finit  in  the  Uegents* 
room  of  the  Smithsonian  Institution,  placed  by  him  at  their  disposal, 
and  be  provided  for  the  stereotyping  and  circulation  ot  their  volumes 
of  transactions,  a  benefaction  which  the  Philosophical  Society  had 
eariier  enjoyed. 
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President  Henrj,  in  bis  address  before  mentioned,  stated  tbat  in  no 
other  city  in  tbe  United  Statfis  was  tliere,  in  proportion  to  tbe  number 
of  its  inhabitants,  so  many  men  actively  engaged  in  pursuits  connected 
with  science  as  in  Waabington.  In  the  seven  following  years  tbe  num- 
ber of  persons  in  tbe  city  engaged  in  scientific  work  whs  nearly  doubled, 
and  most  of  them  joined  tbe  Pbilosopbical  Society,  so  tbat  in  the  year 
1878  it  bad  become  recognized  as  tbe  most  efficient  scientific  body  on 
this  continent  with  a  membership  confined  to  a  single  locality.  Tbe 
criteria  of  tfais  superiority  were  not  only  the  large  membership'  and  reg- 
ular attendance  of  members,  bnt  the  unmber,  qaality,  and  variety  of  the 
{tapers  presented  and  discussed.  This  abandanee,  and,  as  was  proved 
by  tbe  later  successful  establishment  of  differentiated  societies  as  an 
overflow,  this  soperabiindanee  of  scientific  papers  occupied  every  mo- 
ment of  the  meetings,  so  that  the  members  as  sach  bad  no  opportunit)' 
to  become  acquainted  with  one  another  or  to  interchange  views,  except 
in  tbe  formal  discussions  following  the  papers  announceil  to  the  printed 
programs.  There  was  no  provision  for  social  introdnction  or  intercourse. 
This  appreciated  want,  theconveraeof  the  inadequacy  of  the  Saturday- 
Night  Club,  resulted  in  the  foundation  of  the  Cosmos  CInb  on  Decem- 
ber 13, 1878,  in  the  organiz»tiou  of  which  all  tbe  members  of  the  Philo- 
sophical society  were  invited  to  join.  It  is  needless  to  descant  upon 
the  unique  character  of  the  Cosmos  Club  in  its  membership  and  objects, 
its  vital  connection  with  science,  literature,  and  art,  and  its  immediate 
bnt  enduring  success.  Tbe  remark,  however,  is  pertinent  that  in  the 
winter  of  1878  au  uiiprecedeuted  agitation,  excited  by  impending  na- 
tional legislation,  perturbed  the  scientific  ciicleu  of  the  Capital,  during 
which  tbe  proposition  to  form  the  club  was  attackeil  with  virulence  as 
a  scheme  in  tbe  selfish  interest  of  a  few  individuals,  and  one  fraught 
with  machiavelian  political  designs ;  but  when  Professor  Baird  mani- 
fested his  approval  of  the  plan  by  accepting  the  first  presidency  of  tbe 
cInb  after  its  formal  organization,  confidence  in  him  whs  so  dominant 
that  suspicion  was  albiyed  and  opposition  disappeared.  To  him  pro- 
found thanks  are  due  for  the  timely  establishment  of  tbe  most  impor- 
tant institution  in  the  conjoint  social  and  scientific  life  at  Washington. 

Bat  by  his  work  in  the  organization  of  these  several  societies  and  of 
tbe  Cosmos  Club  Professor  B<iird  was,  as  in  his  other  fields  of  labor,  a 
benefactor  and  not  a  participant  in  the  benefits  secured  to  others.  He 
was  imbued  with  the  cardinal  principle  of  the  Smithsonian  Institution 
not  only  to  establish  and  assist  all  useful  agencies  for  the  promotion  of 
the  well-being  of  man,  but  afterwards,  when  they  had  attained  to  suc- 
cessful operation,  to  leave  ^hem  to  themselves  and  explore  new  fields 
of  beneficence.  It  wiis  also  his  own  character,  apart  from  any  formu- 
lated maxim  of  the  Institution,  tbat  be  could  not  rest  in  tbe  personal 
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enjoymeot of  accomplished  results.    He  wasODd  of  tbe  ceaselesi:  work- 
ers, bom 

''  To  acom  delighta,  ADd  lire  Iftborious  days," 
nutil 

"  Comes  the  bllod  Fury  with  th'  sbtiorred  shosra 

And  slits  th«  thiD-spnn  life.    Bni  not  (hn  praise!" 

It  is  for  as  dow,  repressing  sorrow,  to  joiu  in  tributes  of  praise  tooiir 
benefactor. 
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PROFESSOR  BAIRD  AS  ADMINISTRATOR. 


By  Mr.  Wu .  B.  Taylor,  of  M«  ^niMooHtow  /txtilutioii. 


We  are  met  tbis  evening  to  express  in  a  memorial  service  our  respect 
for  an  liouored  fellow-member  of  oar  several  societies,  lately  deceased, 
and  to  indulge  as  well  in  an  interubange  of  affectionate  rumiiiiaceuce  of 
a  departed  friend. 

Si>eocer  Fullerton  Baird  was  born  at  Reading,  Pennsylvania,  Febru- 
arys, 1823.  Ue  was  graduated  at  Dickinson  College,  in  OailiHle,  Penn- 
sylvania, in  1840,  at  the  age  of  seventeen,  and  with  an  original  fond- 
ness for  natural  history  and  the  stndy  of  the  out-door  world,  he  spent 
several  years  in  his  favorite  pursuits  and  in  colleutiot;  animal  speci- 
mens for  preservation.  In  1845,  at  the  youthful  age  of  twenty-two,  he 
was  elected  Professor  of  Natural  History  in  his  ahna  mater — Dickinson 
College. 

Three  years  later,  in  1848,  while  still  iftirsuiug  with  ardor  the  study 
of  nature,  he  applied  for  and  obtained  from  the  Smithsonian  Institution 
(then  recently  established)  its  first  modest  grant  for  the  promotion  of 
original  research.  This  was  t4t  be  applied  to  tbe  exploration  of  bone 
caves,  and  to  the  development  of  tbe  local  natural  history  uf  south- 
eastern  Pennsylvania.  Tbe  transaction  appears  to  have  been  the  oc- 
casion of  first  bringing  tbe  young  professor  to  the  favorable  notice  of 
the  Smithsonian  Director,  Professor  Henry,  and  of  initiating  between 
the  two  a  mutual  respect  and  friendship  that  continued  throughout 
their  several  lives. 

The  early  history  of  the  Smithsonian  Institution  was  signalized  by  a 
long  struggle— both  in  tbe  Board  of  its  Regeuts  and  in  the  halls  of  Con- 
gress, between  tbe  votaries  of  literature,  and  those  of  science,  for  the 
disposal  of  tbe  Smithson  fund.  During  this  period,  in  I8oO,  when  it 
was  se^'n  that  the  income  of  this  institution  was  not  to  be  absorbed  in 
tbe  bnilding  up  of  a  great  natfoual  library,  Professor  Henry  asked  of 
tbe  Regents  authority  to  appoint  an  Assistant  Secretary  In  the  depart- 
ment of  natural  history  to  Cake  charge  of  the  Museum,  and  to  aid  iutbe 
publication  and  other  interests  of  tbe  establishment.  A  resolution 
aulborizing  such  an  appointment  being  ado[>ted,  Henry  selected  Pro- 
fessor Baird,  of  Dickinson  College,  as  the  one  well  fitted  for  tbe  place. 
H.  Mis.  UU 40  -731     i^lc 
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Tiie  appointment  was  auanimouitly  confirmed  by  tbe  Board  Jaly  6, 
1850,  and  Professor  Biiird  being  notified,  at  ouce  accepted  and  euterod 
upon  bis  nenr  duties.  He  deposited  in  tbe  Maseum  bta  own  valuable 
collections,  comprising  an  extensive  series  of  tbe  skins  of  various 
mammals  (European  as  well  as  American),  a  large  number  of  bird  skius 
(uumounted),  representing  about  five  hundred  American  species  and 
half  as  many  European  species,  a  rich  variety  of  birds' nests  aud  birds' 
eggs,  more  tban  five  bundred  glass  Jars,  tin  vessels,  and  kegs  contain- 
ing alcoholic  specimens  of  reptiles  and  fishes,  and  a  number  of  verte- 
brate skeletons  i)nd  of  fossil  remains. 

The  new  Assistant  Secretary  was  truly  in  his  element,  and  showed 
himself  pre  eminently  "  the  right  man  iu  the  right  place."  In  Henry's 
Fourth  Annual  Beport  (that  for  1850),  alter  recording  the  appointment 
of  his  Assistant,  be  adds :  "  He  entered  on-  hts  duties  in  July  last  and, 
besides  being  acUvelyengaged  in  organizingthe  department  of  mitural 
history,  he  has  rendered  important  service  in  conducting  our  foreign 
exchanges  and  attending  to  the  business  of  the  press." 

The  Smithsonian  system  of  exchanges  was  instituted  for  the  parpose 
of  facilitating  the  reciprocal  transmission  between  tbe  Old  World  and 
the  TSev  of  tbe  memoirs  of  learned  socities,  and  this  system  bas  become 
an  essential  agency  in  tbe  interchange  and  difTnsion  of  knowledge,  and 
in  tbe  more  rapid  advancement  ot  scientific  discovery,  by  a  wider  and 
prompter  co-operation.  Previons  to  this  inauguration  sncU  distant 
scientific  information  was  so  rarely  and  inconveniently  accessible 
largely  through  the  delays  and  barasameuts  of  customs  exactions,  that 
important  principles  had  not  tinfreqnently  been  re-discovered  abroad 
or  at  home,  and  sometimes  with  a  considerable  interval  of  time,  to 
subsequently  disturb  and  dispute  a  coveted  and  settled  priority. 

By  tbeurgeut  zeal  of  the  Smithsonian  Di  rector,  representiagto foreign 
powers  that  only  gratuitous  distribution  of  the  literary  and  scientific 
memoirsof  societies  or  of  individuals  (not  usually  found  on  sale)  was  un- 
dertaken by  the  Institution,  and  that  no  commercial  enterprise  calcu- 
lat«dinany  way  to  interfere  with  the  legitimise  operations  of  trade  wad 
att«mpted,  one  port  after  another  was  opened  to  its  packages,  until  in 
the  course  of  a  few  years,  tbe  announcement  vrnn  made  that  the  Smith- 
sonian exchanges  were  allowed  to  pass  through  every  custom-house  on 
earth,  unopened  and  nnf)uestioned. 

Creditable  as  this  Hpeeial  liberality  is,  it  bas  not  yet,  unfortunately, 
been  applied  to  tbe  customary  channels  of  book  lore,  and  the  quest  fur 
knowledge  is  still  held  bya  majority  ofcivitized  nations  as  an  iutlulgence 
very  proper  to  be  taxed.  Our  own  legislators  have  also  made  our  higher 
education  a  source  of  revenue ;  possibly  with  a  view  (o  the  "incidental 
protection"  of  American  science  by  the  heavy  taridflaid  on  the  foreign 
and  imported  article. 

Tlio  advantage  to  the  cause  of  science  from  this  Smithsonian  system 
of  international  exchange  of  intellectual  products,  free  of  duty,  and  with 
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the  freight  expenses  assomed  by  the  InstitutioD,  can  scarcely  be  too 
highly  appreciated.  la  the  early  promotion  of  this  .beoeflcent  scheme, 
Professor  Baird  became  an  energetic  agent  and  sympathetic  coadjutor 
of  the  Smithsonian  Secretary.  The  remarkable  (levelopmentofthisserv- 
ice  may  be  sufficiently  indicated  by  a  glance  at  the  amoant  of  material 
transmitted  through  this  IiiBtitution,  on  each  tenth  year  for  thirty  years, 
showing  something  like  a  geometrical  ratio  of  increase.  The  total  weight 
of  books,  pamphlets,  and  charts  distributed  in  1855  was  about  Otons;  in 
1865,  about  0  tons;  in  18T5,  about  20  tons;  and  in  1885,  about  85  tons. 
With  the  rapid  growth  of  the  exchange  operations,  the  active  and  com- 
prehensive faculties  of  Professor  Baird  seemed  but  to  find  a  better  field 
of  exercise. 

At  the  same  time,  tbe  accumulating  collections  of  the  Mnseum— in- 
creased in  185S  by  the  transfer  from  the  Patent  Office  to  the  Smithson- 
ian Building  of  the  interesting  contributions  from  the  earlier  national 
exploriug  expeditions — demanded  a  large  share  of  attentioD  for  their 
proper  arrangement,  exposition,  and  superintendence.*  To  say  that 
this  important  work  of  orgauizittion  was  zealously  and  judiciously  car- 
rie^l  out,  is  to  characterize  but  imperfectly  the  directive  skill  and  energy 
of  the  Mnseum  curator. 

Of  Professor  Baird's  work  in  original  biologic  research,  of  his  contri- 
butions to  various  scientific  journals  and  society  proceedings,  of  bis 
English  translation  of  the  impnlar  "  Iconographic  Eucyclopiudia,"  of  his 
editorship  o(  the  "Annual  Record  of  Science  and  Industry"  for  eight 
years,  and  of  his  other  publications,  it  is  not  proposed  here  to  speak. 
This  aspect  of  his  intellectual  life  will  be  discussed  by  one  in  every  re- 
iipect  far  more  competent  to  a  just  and  discriminating  presentation  of 
the  theme.  The  present  remarks  will  be  confined  to  a  cursor}' review  of 
Professor  Baird'a  varied  administrative  work. 

For  a  number  of  years  a  notable  decline  in  tbe  productiveness  of  our 
extended  fisheries  had  been  with  anxiety  observed;  the  annual  yield  of 
this  important  element  of  our  food  supply  having  in  many  cases  fallen 
ofl  one-half  of  its  amonnt  a  quarter  of  a  century  earlier.  So  serions  a 
diminution  and  consequent  enhancementof  cost  of  subsistence  was  be- 
coming a  menacing  problem.  Wereour  leading  food  fishes  undergoing 
a  process  of  slow  but  certain  extinction  f  Several  of  the  States  (espe- 
cially those  of  New  England)  appointed  commissions  of  inquiry  into  the 
causes  and  remedies  of  the  tUieatening  evil  bnt  with  little  result. 

lu  the  stem  competitive  struggle  that  from  the  dawn  of  terrestrial 
palreontogeny  has  been  ordained  by  nature  as  tbe  feudal  tenure  of  all 
existence,  and  from  which  service  man  himself  is  not  exempted,  the 
feebleness  of  early  youth  in  theindividualsof  every  race  would  speedily 

'ThUaocewioa  of  thuQnvorument  dcpoaU  of  6tbnolo([ica1  anil  natural  hislorj  spec- 
imens was  Mtimateil  by  Prof eiwor  Baird,  in  bis  report  for  IH5H,  McompritlDKnotraore 
th»a»fourtbof  thenisteriol  alreMly  in  the  tjinitliaouiau  Mn»euin  iii  a  fiftboftb«  Ag- 
gregate auiouat. 
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Tbe  appointment  was  unauimouHly  oonarmed  by  the  Board  July  5, 
1850,  aud  Professor  Baird  beiiif;  notified,  at  once  accepted  and  entered 
upon  tiis  new  duties.  He  deposited  >"  the  Museum  his  own  valuable 
collections,  comprising  an  exteDsive  series  of  the  skins  of  varions 
roammals  (European  as  well  as  American),  aiargenamberof  bird  skius 
(unmounted),  repre»enting  abouc  live  hundred  American  fi[)ecies  and 
lialf  as  many  European  species,  a  rich  variety  of  birds' neiits  and  birds' 
eggs,  more  than  five  hundred  glass  Jars,  tin  vessels,  and  kegs  contain- 
ing alcoholic  specimens  of  reptiles  and  fishes,  and  a  number  of  verte- 
brate skeletons  i)nd  of  fossil  remains. 

Tbe  new  Assistant  Secretary  was  truly  in  his  element,  and  showed 
himself  pre-eminently  "the  right  man  iu  the  right  place."  In  Henry's 
Fourth  Annual  Report  (that  for  1850),  after  recording  the  appointment 
of  his  Assistant,  he  adds :  "  He  entered  on'  his  daties  in  July  last  and. 
besides  being  actively  engaged  in  organizing  the  department  of  natural 
history,  he  hax  rendered  important  service  in  conducting  our  foreign 
exchanges  and  attending  to  the  business  of  the  press." 

The  Smithsonian  system  of  exchanges  was  instituted  for  the  purpose 
of  facilitating  the  reciprocal  transmission  between  the  Old  World  and 
the  ISev  of  the  memoirs  of  learned  socities,  aud  this  system  has  become 
an  essential  agency  in  the  interchange  and  difi'nsion  of  knowledge,  and 
in  the  more  rapid  advancement  ol  scientific  discovery,  by  a  wider  and 
prompter  co-operation.  Previous  to  this  inaogaration  snch  distant 
scientific  information  was  so  rarely  and  inconvenieDtly  accessible 
largely  through  the  delays  and  harassments  of  customs  exactions,  that 
important  principles  had  not  tinfrequently  been  re-discovered  abroad 
or  at  home,  and  sometimes  with  a  considerable  interval  of  time,  to 
subsequently  disturb  and  dispute  a  coveted  and  settled  priority. 

By  tbeurgent  zeal  of  the  Smithsonian  Director,  representingtoforetgn 
powers  that  only  gratuitous  distribution  of  the  literary  and  scientific 
memoirs  of  societies  or  of  individuals  (not  usually  found  on  sale)  was  un- 
dertaken by  the  Institution,  and  that  no  commercial  enterprise  calcu- 
lated in  any  way  to  interfere  with  the  legltimiite  operations  of  trade  wa5 
attempted,  one  port  after  another  was  o|>ened  to  its  packages,  until  in 
the  course  of  a  few  years,  the  announcement  was  made  that  the  Smith- 
sonian exchanges  were  allowed  to  pass  through  every  custom-house  on 
earth,  unopened  and  nnquostioued. 

Creditable  as  this  special  liberality  is,  it  has  not  yet,  unfortuuat«ty, 
been  applied  to  the  customary  channels  of  buoii  lore,  and  the  quest  for 
knowledge  is  still  held  bya  majority  of  civilized  nations  as  an  iutlulgeuce 
very  proper  to  be  taxed.  Our  own  legislators  have  also  made  onr  higher 
education  a  source  of  revenue ;  possibly  with  a  view  to  the  "  incidental 
protection  "  of  American  science  by  the  heavy  tariff  laid  on  the  foreign 
and  imported  article. 

The  advantage  to  tlie  cause  of  science  from  this  Smithsonian  system 
of  international  exchange  of  intellectual  products,  f^  of  duty,  and  with 
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the  freight  expeoaes  aasumed  by  the  loBtitution,  can  scarcely  be  too 
highly  appreciated.  Id  the  early  promotion  of  this  .beneficent  scheme, 
Professor  Baird  became  an  energetic  agent  aod  sympathetic  coadjutor 
of theSmitbsonian  Secretary,  The  remarkabledeTelopmeutofthisserV' 
ice  may  be  sufficiently  indicated  by  a  glance  at  the  amount  of  maUrial 
t  ransmitted  through  this  lustitution,  on  each  t«ntb  year  for  thirty  years, 
showing  something  like  a  geometrical  ratio  of  increase.  The  total  weight 
of  books,  pamphlets,  and  charts  distributed  in  1855  was  about  6  tons ;  in 
1865,  about  9  tons;  in  1S75,  about  20  tons;  and  in  1KS5,  about  85  tons. 
With  the  rapid  growth  of  the  exchange  operations,  the  active  and  com- 
preheusivefacultiesof  Professor  Baird  seemed  hut  to  find  a  betterfietd 
of  exercise. 

At  the  same  time,  the  accumulating  collections  of  theMnsenm— in- 
creased in  1858  by  the  transfer  from  the  Patent  Office  to  the  Smithson- 
ian Bnilding  of  the  iuterestiug  contributions  from  the  earlier  national 
exploring  expeditions — demanded  a  large  sbai'e  of  attention  for  their 
proper  arrangement,  exposition,  and  superiutendence.*  To  say  that 
this  important  work  of  organization  was  zealously  and  judiciously  car- 
riexl  out,  is  to  characterize  but  im)>erfectly  the  directive  skill  and  energy 
of  the  Mnsentn  curator. 

Of  Professor  Baird's  work  in  original  biologic  research,  of  hiscontri> 
butions  to  various  scieutiflc  journals  and  society  proceedings,  of  his 
English  translation  of  the  popular  "  Iconograpluc  Eucyclopibdia,"  of  his 
editorship  ot  the  "Annual  Record  of  Scit^nce  and  Industry"  for  eight 
years,  and  of  his  other  publications,  it  is  not  proposed  here  to  speak. 
This  aspect  of  his  intellectual  life  will  be  discussed  by  one  in  every  re- 
spect Car  more  competent  to  a  just  and  discriminating  presentation  of 
the  theme.  The  present  remarks  will  be  confined  to  a  cursory  review  of 
Professor  Baird's  varied  administrative  work. 

For  a  number  of  years  a  notable  decline  in  the  productiveness  of  our 
exteuded  fisheries  had  been  with  anxiety  observed;  the  annual  yield  of 
this  important  element  of  our  food  supply  having  in  many  cases  fallen 
ofi  one-half  of  its  amonot  a  quarter  of  a  century  earlier.  So  serious  a 
diminution  aud  consequent  enhancement  of  cost  of  subsistence  was  be- 
comiug  a  menacing  problem.  Were  our  leading  food  fishes  undergoing 
a  process  of  slow  but  certain  extinction  1  Several  of  the  States  (espe- 
cially those  of  New  England)  appointed  commissions  of  inquiry  into  the 
causes  and  remedies  of  the  lUieatening  evil  but  with  little  result. 

In  the  st«rn  competitive  struggle  that  from  the  dawuof  terrestrial 
palieontogeuy  has  been  ordained  by  nature  as  the  feudal  tenure  of  all 
existence,  and  from  which  service  man  himself  is  not  exempted,  the 
feebleness  of  early  youth  in  the  individuals  of  every  race  would  speedily 

*TbiB  acceasion  of  the  Govorntaeot  deposit  of  etlinologicnl  and  niitnral  hisliOtr  ■p«e- 
imeaswaa  eatimatMl  by  ProfeHMr  Bainl,  in  faia  report  for  ISTiH,  McompnaiDKDOtinoTe 
tbaa  a  fourth  of  the  niatoriol  already  in  the  Siuitbaouiaii  MuBeum  ot  a  fiftbof  tlieag- 
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terminate  the  biology  of  our  plauet  were  uot  provisioDs  made  for  bridt;- 
iiig  over  tlieBe  cross  lines  of  weakness  to  preserve  the  cootinuity  of 
species.  In  the  lower  classes  of  heiug  we  find  the  crnde  expedient  of  a 
fertility  so  enormous  as  to  allow  of  the  wholesale  destractiou  of  the  ud- 
protected  eggs  or  of  their  brood,  and  yet  leave  a  rcinnaiit  to  spare  for 
the  chances  of  reaehiug  adnltage.  In  numerous  other  classes  a  mar- 
velous sagacity  is  displayed  by  the  mother  in  depositing  her  eggs  where 
they  will  be  least  exposed  to  accident  or  voracious  attack,  and  where 
the  progeny  (that  she  shall  never  see)  will  meet  with  their  appropriate 
sustenance.  In  insects  this  peculiar  instinct — so  difficult  of  explanation 
as  "  inherited  experience" — is  perhaps  most  strikingly  displayed.  And 
lastly,  wheu  we  ascend  to  the  higher  classes  of  birds  and  mammals  we 
find  the  parental  sentiment  developed  to  an  untiring  vigilance  for  the 
protection,  and  provident  care  for  the  nntritiou,  of  the  new  generation 
until  it  is  able  to  take  up  for  itself  the  battle  of  life. 

As  an  illustration  of  the  reckless  prodigality  of  productiveness  in 
some  of  the  lower  families  of  the  vertebrate  branch  it  may  be  recalled 
that  a  single  salmon  will  lay  live  thousand  eggs;  a  tront,  flfteeo  thou- 
sand eggs;  a  perch,  a  herring,  or  a  shad,  thirty  thousand  eggs;  a 
pike,  one  hundred  thousand  eggs;  a  carp,  four  hundred  thousand 
eggs;  a  mackerel  five  hundred  thousand  eggs;  a  flounder,  one  million 
eggs ;  a  haddock,  one  million  and  a  half  of  eggs;  a  halibut,  two  aud  a 
half  millions  of  eggs;  a  pollock,  four  million  eggs;  a  codfish  of  medium 
size,  five  million  eggs;  a  large-sized  cod,  eight  million  eggs,  and  a  tnr 
bot,  nine  million  eggs.  Such  numbers  are  simply  astounding;  they 
can  not  be  realized.  Aud  how  great  the  marvel  when  we  consider  that 
each  of  these  nine  million  units  is  a  potential  fish,  capable  of  develop- 
Aient  into  all  the  perfected  attributes  and  functions  of  the  parent  form! 
Among  the  lower  invertebrates  maybe  simply  instanced  the  oyster — 
capable  of  producing  the  incredible  bumber  of  twenty  or  thirty  million 
eggs,  and  if  of  large  size  as  many  as  forty  or  fifty  million  eggs. 

If  with  this  amazing  fertility  the  various  kinds  of  fish  just  named 
are  not  rapidly  increasing,  but  are  stationary  or  even  decreasing  in 
numbers,  how  overwhelming  must  be  their  early  destruction.  Even 
after  allowing  for  the  many  millions  of  adult  fish  taken  by  man,  it  is 
obvious  that  of  many  species  not  one  in  a  thousand  or  in  ten  thousand 
of  eggs  or  of  the  uewly  hatched  can  survive  to  maturity.  Professor 
MobiuB  estimates  that  for  every  grown  oyster  upon  the  beds  of  Schlea- 
wig-Holstein  mora  than  a  million  have  died. 

To  avert,  if  possible,  the  menace  of  increasing  scarcity  of  fish  supply 
the  attention  of  Congress  was  directed  to  the  subject ;  the  more  prop- 
erly since  in  our  National  Oovernment  resided  the  jurisdiction  over  our 
extended  sea-coasts.  By  a  joint  resolution,  approved  February  9, 1871, 
the  President  was  authorizeil  aud  re<]uire«l  to  appoint  a  person  of 
proved  scientific  and  practical  acquaintance  with  the  fishes  of  the  coast 
to  be  Commissioner  of  Fishes  and  Fisheries,  with  the  duty  to  prosecute 
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investieatiuns  iuto  tlie  causen  of  ditniimtiou,  if  any,  in  nnmliers  of  the 
food-fishes  uf  tbe  coast  and  the  lakes  of  the  United  States,  and  to  re- 
port whether  aoy  and  what  protective,  prohibitory,  or  precautionary 
meattores  shoald  be  adopted  in  the  premises. 

No  man  more  snitable  for  this  important  and  responsible  position 
than  Professor  Baird  conid  hare  been  selected.  He  waa  at  once 
appointed  by  President  Grant  and  confirmed  by  the  Senate  as  the 
Uommiattioner.  In  his  first  report  be  announced,  as  the  resnit  of  a 
most  careful  and  thorough  examination,  that  tbe  decrease  ot  the  shore 
fishes  of  the  New  England  waters  during  tbe  preceding  twenty  years 
was  fully  substantiated,  and  that  it  had  been  inach  more  rapid  since  tbe 
year  1865. 

In  fartberance  of  his  great  work  tbe  resources  of  the  Smithsonian 
iDsUtntion  were  freely  placed  at  the  disposal  of  the  Oomniissioner, 
and  in  the  same  report  he  gratefully  acknowledges  this  bearty  co- 
operation by  saying :  "  1  am  indebted  to  Professor  Henry  for  permis- 
sion to  use  tbe  extensive  collection  of  ap[>aratas  belonging  to  tbe 
Smithsonian  Institution  in  the  way  of  nets,  dredges,  tanks,  etc.,  and 
thus  saving  the  considerable  outlay  which  would  otherwise  have  been 
necessary." 

The  new  studies  into  the  life-history  of  the  principal  shore  fishes, 
into  the  character  and  range  of  their  enemies,  and  .into  tbeir  appropri- 
ate means  of  subsistence,  requisite  to  an  intelligent  consideration  of 
tbe  conditions  most  favorable  to  tbeir  propagation, — involved  investi- 
gations embracing  the  entire  marine  fauna  of  tbe  coast,  vertebrate  and 
invertebrate.  These  extensive  and  varied  researches  necessarily  de- 
manded the  aid  of  skilled  assistants, — of  a  corps.of  eminent  si>eciali8ts 
in  marine  biology,  and  a  corresponding  division  of  labor. 

The  results  of  these  investigations  have  been  given  to  the  world  in 
hnndreds  of  memoirs,  published  in  the  reports  and  bulletins  of  the 
Commission,  and  in  tbe  proceedings  and  bulletins  of  tbe  National 
Museum.  And  it  is  quite  within  bounds  to  say  that  in  importance,  in 
variety,  and  in  extent  of  original  information  thus  communicated  no 
sucb  quantity  of  contribution  to  our  knowledge  of  zoology  has  ever 
emanated  from  any  other  organization  within  tbe  same  interval  of 
time.  Many  species  of  fishes  entirely  new  to  science  have  been  dis- 
covered and  carefnlly  described,  and  the  number  of  invertebrate  forms 
known  to  inhabit  tbe  waters  explored  bas  probably  been  fully  doubled. 

It  was  shown,  &om  tbe  abundance  of  the  lower  forms  of  life,  that  the 
decline  of  tbe  useful  fishes  had  not  re-sulted  {torn  any  lack  of  their  ac- 
customed food  supply,  nor  had  it  resulted  apparently  from  any  less 
favorable  conditions  of  environment,  nor  from  the  prevalence  of  any 
epidemic  diseases.  It  was  therefore  a  consequence  of  excess  iu  tbeir 
destruction. 

Among  all  tbe  ravages  of  predaceons  fishes  it  was  found  that  the 
"blaeflsh"  was  the  most  voracious  and   devastating   pirate  of  the  , 
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coast.  In  the  report  it  is  slated :  "  Sometimes  among  a  school  of 
herring  or  meubatlen,  tbonsands  of  bluetish  will  be  seen  biting  off 
the  tail  of  one  and  then  another,  destroying  ten  times  as  many  fish  as 
they  really  need  for  food,  and  leaving  in  their  track  the  sarface  of  the 
water  covered  with  the  blood  and  fragmente  of  the  mangled  flab." 
Fortonately  this  fish  is  itselt  valuable  for  food,  and  it  is  accordiogly 
taken  in  Iiurge  nambers.* 

But  by  far  the  moat  rapacious  and  destructive  scourge  of  the  waters 
is  man  himself.  By  reckless  extravagance  in  his  methods  of  capture 
he  would  soon  oonsnme  the  capital  of  his  abundant  patrimony,  were  no 
restruDts  imposed  upon  the  thonghtless  improvidence  of  his  greed. 
With  the  growth  of  population  and  demaud,  and  the  improved  facilities 
for  rapid  traoaportation,  the  stimolus  to  inventive  ingenuity  occasioned 
the  establishing  of  flsh-traps  and  fish-pounds  on  a  large  scale  that  gath- 
ered thonsands  in  their  confines,  with  little  regard  to  the  probable  sup- 
ply of  the  future.  As  these  traps  and  pounds  vere  placed  directly  in 
the  way  of  the  fish  to  their  spawning-beds,  it  resulted  that  a  very  large 
proportion  of  spawn  fishes  were  taken  by  them,  thus  greatly  reducing 
the  prospects  of  the  succeeding  generation. 

Whatever  protective  measures  might  be  deemed  expedient  to  check 
this  spendthrift  waste,  it  was  seen  that  the  must  immediate  and  prom- 
ising work  of  the  Commissioner  would  be  to  promote  the  rapid  malti- 
plication  of  fish;  and  to  this  dominant  interest  the  anna^  appro- 
priations by  Congress  have  been  more  and  more  largely  directed. 

Pisciculture  is  by  no  means  a  recent  art,  it  having  b«eu  extensively 
practiced  by  the  Chinese  for  a  number  of  centuries :  and  even  the  arti- 
ficial fecnudation  of  fish-spawn  is  nearly  a  century  and  a  third  old, 
having  been  apparently  first  introduced  by  Jacobi,  a  German,  of  West- 
phalia. Most  of  the  European  nations  had  already  given  attention  to 
the  practical  application  of  fish-cnltnre,  and  in  different  parts  of  oar 
owii  country  enterprising  individuals  had  undertaken  the  oi>eration 
with  gratifying  results. 

Under  the  organizing  direction  of  Professor  BMrd  a  careful  study 
was  made  of  existing  methods,  extended  experiments  on  artificial  propa- 
gation were  conducted,  and  successive  improvements  in  the  various 
stages  of  incubation,  hatching,  and  development  introduced — each  de- 
tail receiving  a  scientific  treatment — until  a  scale  of  success  has  beea 
effected  far  more  complete  and  satisfactory  than  ever  before  attained. 
While  under  natural  conditions  but  a  small  proportion  of  the  spawn 
deposited  is  hatched  (the  greater  mass  being  eagerly  devoured  by 
various  aquatic  tribes),  and  of  the  portion  hatched  but  a  small  per- 
centage escapes  to  reach  maturity,  under  the  careful  breeding  of  art 
fully  ninety  per  cent,  of  all  the  eggs  secured  are  fertilized  and  success- 
fully developed. 

'In  hiB  firal  report,  Piofesrar  Baird  aa;a:  "I  aoi  mfself  coguizanl  of  (be  cnptiir* 
of  uo  lesa  tliati  20,000  bluefisb,  repraaiMitiDg  a  weigbt  of  at  leaNl  100,000  pouDild,  iu  oa« 
weir  iu  tho  counio  of  a  tiiugle  uigbt." 
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Of  the  practical  rosalta  of  this  great  natioual  enterprise  it  is  nunec- 
essary  to  speak.  A  dozen  varieties  of  oar  best  food-flshea  have  been 
disseminated  throughont  the  inland  waters  and  the  seaboard  of  oar 
country  in  iucreasing  qnantitles ;  :j^usported  in  the  form  of  the  yoaug 
fry  or  in  that  of  fertilized  eggs  to  other  hatching  stations;  and  while 
an  accurate  estimate  is,  ixjrhaps,  at  present  uoteasily  attainable,  it  will 
hardly  be  held  an  exaggeration  to  say  that  these  prodnctious  are  to  be 
numbered  by  thousands  of  millions.  Of  these,  many  millions  (by  a 
most  praiseworthy  public  courtesy)  have  been  distributed  to  foreign 
countries — to  Australia,  to  Brazil,  to  Oanada,  to  England,  to  France, 
to  Germany,  to  Mexico,  to  The  Ketberlands,  to  Scotland,  and  to  Switz- 
erland. 

In  the  great  International  Fisheries  Exhibition  at  Berlin  in  1880  our 
natioual  commission  was  authorized  by  Congress  to  participate.  Pro- 
fessor Baird  appointed  aa  his  deputy  to  personally  superintend  this 
movement  Professor  Goode,  the  present  Fish  Commissioner,  under 
whose  energetic  direction,  in  a  remarkably  short  space  of  time,  the 
marvelloas  American  exhibit  was  organized,  transported,  and  installed, 
to  the  wonder  and  admiration  of  every  visitor.  The  head  of  the  Amer- 
ican Commission  was  hailed  by  the  President  of  the  German  Fisheries 
Association  as  the  *'chief  fish-cniturist  in  the  worid,"  and  to  him  was 
awarded  for  the  most  complete  and  imposing  display  of  all  the  details 
and  accessories  of  his  scientific  art  the  unique  first-honor  prize  of  the 
exhibition,  the  gift  of  the  Emperor  of  Germany. 

But  time  fails  to  permit  more  than  a  passing  glance  at  other  fields  of 
activity  no  less  important  iu  which  Professor  Baird  employed  his  re- 
markable powers  of  executive  management  The  Smithsonian  Insti- 
tutioo  from  its  inception  had  given  great  eoconragement  to  ex- 
plorations, and  its  director  had  zealously  labored  to  enlist,  as  far  as 
practicable,  the  various  expeditions  undertaken  by  the  Government, 
iu  the  extension  of  scientific  research.  These  efforts  were  liber- 
ally responded  to  by  the  Executive  Departments,  and  trained  ex- 
perimeulalists  and  observers  were  given  every  facility  for  physical, 
physiogrAphicat,  and  biological  investigations  at  distant  points.  The 
Institution  thus  became  almost  the  Government  superintendent  of 
scientific  expeditions.  Iu  all  that  pertained  to  ethnology  and  natural 
history  Professor  Baird  became,  of  course,  the  lea<ling  spirit,  and  the 
various  circulars  of  direction  and  iuQuiry  issued  by  him  show  with 
what  range  and  thoroughness  he  supervised  this  wide  department, 
while  the  resulting  memoirs  and  valuable  museum  accessions  attest  aa 
their  friiits  the  practical  wisdom  of  the  measures  and  methods  adopted. 

Congress  having  made  provision  for  the  representation  by  the  Gov- 
ernment iu  the  Kational  Centennial  Exhibition  to  be  held  at  Phila- 
delphia, the  President  of  the  United  States  requested  the  Executive 
Departments,  together  with  the  Smitbaonian  Institution,  to  co-operate 
iu  a  collection  illustrative  of  our  progress  and  resources.    In  his  report 
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of  1875,  Professor  Buinl  formulated  (as  requested  by  Professor  Henry) 
his  plans  for  tbe  differeot  details  of  the  projected  exhibit,  and  these 
being  adopted  were  carried  out  to  a  result  that  made  the  Smithsonian 
display  tbe  leading  attraction  of  the  extensive  Government  building;. 

At  tbe  death  of  Professor  Henry,  in  1878,  his  faithful  assistant  and 
coadjutor  was  elected  by  the  Regents  as  bis  ancoessor,  and  bis  long 
familiarity  with  the  different  lines  of  active  operations  pursued  by  the 
Institution,  made  him  from  tbe  start  au  efficient  director.  Another 
grave  responsibility  was  thus  thrown  entirely  upon  his  shoulders,  and 
be  proved  himself  equal  to  the  occasion. 

In  1879,  Congress  made  an  appropriation  (since  continued  aunually) 
for  the  prosecution  of  North  American  ethnology,  to  be  expended  under 
tbe  direction  of  the  Smithsonian  Institution.  For  the  administration 
of  this  important  trust,  Professor  Baird  selected  one  whom  he  knew  to 
be  peculiarly  fitted  by  training,  by  zeal,  and  by  congenial  tastes,  to 
pursue  successfully  tbe  anthropologic  study  of  our  waning  aborigines, 
and  the  new  Bureau  of  Ethnology  was  judiciously  committed  to  tbe 
control  of  the  distinguished  Director  of  the  Geological  Survey,  Major 
Powell. 

In  tbe  same  year  (that  following  Henry's  death)  an  appropriation 
(for  many  years  importunately  ttesongbt  of  Congress)  was  made  for 
the  erection  of  a  national  museum  building.  In  1882  the  completion  of 
this  building  rendered  necessary  the  re-organization  of  tbe  Museom, 
with  a  staff  of  expert  curators,  on  a  scale  commensurate  with  its  im- 
portance and  the  abundauce  of  its  previously  storeil  material. 

Professor  Baird  bad  now  become  the  manager  of  three  great  estab-' 
lishments; — tboFisheriesOommissiou,  tbe  Smithsonian  Institution,  and 
the  National  Museum ;  either  one  of  which  was  a  charge  sufficient  to 
fully  task  tbe  eucrgics  of  a  vigorous  man.  No  wonder,  with  tbe  strain 
of  unremitted  though  divided  attention  to  these  exacting  duties,  that 
while  uncoDScious  himself  of  any  unaccustomed  or  undue  exertions,  he 
should  find  even  bis  robust  and  stalwart  strength  was  slowly  failing 
under  bis  accumulated  labors. 

Informed  by  bis  medical  adviser  that  an  entire  and  continued  rest 
from  all  intellectual  exertion  was  necessary  to  restore  bis  nervous 
energies  to  their  wonte<1  tone,  be  reluctantly  accepted  the  decision. 
A  year  ago  he  asked  from  the  Smithsonian  Begcuts  authority  to  ap- 
point two  official  assistants  to  relieve  bim  from  the  greater  portion  of 
bis  responsibility,  and  in  hearty  compliance  with  his  expressed  desire, 
the  eminent  astronomer  and  physicist,  Professor  Langley,  was  ap- 
pointed assistant  in  charge  of  the  Smithsonian  oi>eratiDQS,  and  his 
well-tried  friend  and  collaborator.  Professor  Goode,  was  appointed 
assistant  in  charge  of  the  Museum  affairs. 

But  the  relaxation  came  too  late.  After  a  vigorous  resistance  of 
his  strong  constitution  to  the  encroachments  of  internal  organic  de- 
rangements,  he    finally  succumbed    to  the    Destroyer,  and    quietly 
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breallioil  his  last  on  the  19th  of  August,  1887 ;  naotber  ex»iuple  (f)tr 
more  fretjnent  in  the  higher  than  in  the  lower  fields  of  occupation)  of 
sacrifice  to  over-work. 

From  even  this  harried  and  imperfect  sketch  of  Professor  Baird's 
diversified  admiaistratiTe  work  it  is  at  once  appareDt  that  he  pos- 
sessed, in  a  pre-eminent  degree,  two  great  capacities; — the  facalty  for 
successfnl  organizatioo,  and  the  faculty  for  continuons  labor.  As 
a  biologittt  he  had  made  a  study  of  the  entire  range  of  organic  natnre — 
vegetable  and  animal ;  and  with  the  accuracy  of  the  specialist,  he  com- 
bined the  larger  and  fnller  perception  of  the  general  zoologist  as  to  the 
functiooal  and  genetic  inter-relations  of  animated  being.  The  tenor  of 
his  mind  was  rather  synthetic  than  analytic.  While  he  ever  displayed 
a  marvellons  memory  for  particulars,  and  a  comprehensive  grasp  of 
details,  these  were  apprehended  more  as  the  constituents  of  a  general 
end  or  purpose,  than  ns  the  residuals  of  a  disjunctive  conception. 
Olear-e)gfat«d  and  determined,  be  prevised  and  compassed  the  result 
in  the  means.  Simple  »nd  nnostentations,  he  received  with  ready 
affability  a  visitor,  even  when  most  pre-occnpied.  What  young 
naturalist  ever  applied  to  him  for  the  resolution  of  a  difficulty  or  un- 
certainty without  receiving  cordial  attention  and  satisfactory  enlight- 
enment 1 

Great  as  were  his  nndoubted  services  in  the  original  discovery  of 
biologic  truths,  it  muy  well  be  doubted  whether  bis  indirect  influence 
in  the  advancement  of  science,  was  not  still  greater,  by  the  assistance 
and  encouragement  given  to  others  and  by  bis  numerous  official  occa- 
'sions  of  directing  the  efforts  of  the  aspiring  into  channels  of  novel 
exploration,  whenever  the  opportunities  of  land  or  naval  expeditions 
presented  themselves. 

Now  that  the  first  shock  of  bereavement  at  missing  one  who  has 
occupied  a  prominent  place  in  the  public  eye,  as  well  as  in  our  private 
regard,  has  somewhat  subsided,  we  but  the  more  clearly  realize  tbat  in 
the  lamented  death  of  Si>encer  F.  Baird  the  scientific  world  has  lost  an 
accomplished  and  illustrious  naturalist,  the  institutions  over  which  he 
presided  an  energetic  and  judicioas  administrator,  and  we,  assembled 
here,  an  exalted  associate,  a  faithful  counsellor,  an  ever  open-hearted 
ftiend. 
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PROFESSOR  BAIRD  IN  SCIENCE. 


S  Ht.  Wm.  H.  Dau.,  Praident  of  the  Biological  Sodttg. 


Id  accepting  tbe  honor  of  addressing  yon  this  evening  on  the  biolog- 
ical work  of  Prof.  Spencer  F.  Baird  it  is  hardly  necessary  to  state  that 
I  have  felt  keenly  the  iuadeqaacy  of  my  own  equipment  for  the  task. 
Not  only  does  it  happen  that  my  own  work  has  been  almost  entirely  >d 
departments  of  biology  dififerent  fh>m  those  which  he  adorned,  bnt  my 
early  efforts  were  fostered  by  his  wisdom  and  geniality,  the  period  of 
my  scientific  studies  has  coincided  with  an  acquaintance  which  ripened 
into  affection  and  admiration,  they  have  depended  for  their  results  upon 
opportanities  largely  dne  to  tbe  intervention  of  Professor  Baird^  and  I 
feel  that  the  best  and  truest  of  him  is  that  which  can  not  be  put  in 
words.  The  sense  of  personal  loss,  as  with  many  of  you,  is  still  so 
keen  as  to  accentuate  the  difficulty  of  doing  justice  to  the  theme 
assigned  me. 

I  should  have  almost  despaired  of  myself  on  this  occasion  were  it  not 
that  others  have  aided  me  in  my  endeavor  to  set  forth  the  debt  owed 
by  tbe  various  departments  of  research  to  Professor  Baird's  original 
investigations.  To  naturalists  so  distinguished  in  their  specialties 
as  Bidgway,  Stejiieger,  Goode,  Cones,  Allen,  Merriam,  and  Yarrow,  I 
am  indebted  either  for  direct  contributions  toward  the  substance  of  this 
address  or  for  matter  in  their  published  works  which  has  been  simi- 
larly utilized. 

Professor  Baird's  scientific  activity  was  exhibited  in  three  principal 
directions :  First,  in  original  investigation  of  the  zoology  of  vertebrates ; 
second,  in  the  diffusion  of  scientific  knowledge  and  methods  through 
official  documents,  reports,  cyclopedias,  and  records  of  progress ;  and 
lastly,  in  the  organization  and  administration  of  scientific  agencies  such 
as  the  National  Museum  or  the  Fish  Commission,  which  include  in  their 
scope  not  merely  public  education  or  economic  applications  of  science, 
but  the  promotion  of  research.  Behind  all  these  and  hardly  less  im- 
portant for  science  was  tbe  personal  influence  of  tbe  man  himself,  which 
shone  throagh  all  the  planes  of  his  activity  as  cornscations  light  the 
facets  of  a  gem. 

Although  it  is  very  difficult  to  separate  the  phases  of  bis  work,  one 
from  another,  so  closely  were  they  inter-related,  my  theme  to-night  is 
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rpfltrirted  Ut  the  iin[»resH  left  upon  z^ooln^ioil  m^eiice  by  Bainl'A  ort^iual 
investigations.  So  great  bos  been  his  repntatton  a»  an  organizer,  so 
numeroaa  hare  been  the  publications  in  which  he  has  garnered  for  the 
pnblic  the  precions  grain  of  the  annual  scientific  harvest,  that  the  extent 
and  importance  of  his  original  work,  except  by  specialists,  is  in  danger 
of  bcJDg  overlooked. 

We  owe  an  excellent  bibliography  of  his  pablications  to  Professor 
Ooode.  Prom  this  we  le»rn  that,  up  to  the  end  of  1882,  the  list  eotn- 
prises  nearly  eleven  hundred  titles,  from  which,  after  deduction  of  all 
notices,  reviews,  official  reports,  and  works  edited  for  others,  some  two 
hundred  format  coutribiitiou.s  to  scientific  literature  remain,  many  of 
which  are  works  of  monograpbic  character  and  extensive  scope. 

With  the  exception  of  a  single  early  botanical  paper  these  relate  to 
the  vertebrates  of  America  and,  in  their  several  branches,  cover  nearly 
the  entire  field.  Although  descriptions  of  species  in  themselves  afford 
a  poor  criterion  of  the  value  of  the  work  containing  them,  it  is  inter- 
esting to  note  that,  among  th_e  terrestrial  vertebrates,  the  proportion  of 
the  fauna  first  made  known  by  Baird  to  the  total  number  recognized  at 
the  time  as  North  American  varied  from  twenty-two  per  cent,  of  the 
whole  to  forty  i>er  cent,  in  different  groups. 

His,  method  of  study  of  new  material  waa  as  fat  removed  as  possible 
from  bookish n ess.  In  the  case  of  the  collections  from  Hudson  Bay  or  the 
Pacific  Bailroad  Surveys,  when  birds,  mammals,  or  reptiles  sometimes 
came  to  hand  by  hundreds,  each  specimen  having  the  collector's  data 
attached,  the  whole  collection  was  thrown  together,  each  form  to  be 
8orl«d  out  on  its  merits  and  studied  in  the  light  of  a  multitude  of  spec- 
imens. 

Professor  Baird's  early  life  had  included  so  much  of  exercise  in  the 
shape  of  long  pedestrian  journeys  with  gnu  and  gamebag,  so  much 
familiarity  with  the  wootl-life  of  his  favorite  birds  and  mammals,  that 
it  would  have  been  in  any  case  impossible  to  class  him  with  the  closet- 
naturalist,  while  to  this  knowledge  he  added  a  genius  for  thorough, 
patient,  and  exhaustive  research  into  all  which  concerned  the  subject  of 
his  study,  and  a  wonderful  inventiveness  in  labor-saving  devices  for 
labeling,  museum  work,  and  registration. 

He  bad  a  wonderful  capacity  for  work.  He  undertook  and  carried 
out  successfully  tasks  which  it  would  seem  nobody  else  would  have 
dared  to  attempt,  or,  attempting,  would  have  been  physically  unable  to 
complete.  In  the  case  of  the  immense  volume  on  the  mammals  of  the 
Pacific  Railroad  Surveys,  he  saya  in  the  preface,  July  20,  1857: 

The  examination  of  the  material  was  actually  commenced  early  in 
1855  and  many  of  the  articles  written  in  that  year  or  185tt.  With  the 
continual  accession  of  additional  specimens  it  became  finally  necessary 
to  rewrite,  alter,  or  extend  all  that  had  been  prepared  prior  to  the 
preseut  year  (1867).  It  is  to  this  that  the  frequent  want  of  uniformity 
is  due,  the  time  allowed  not  being  sufficient  in  many  cases  to  permit  the 
reworking  of  the  whole  matter.  -  -  -  It  is,  perhaps,  unnecessary 
to  state  that  the  matter  of  the  present  report  is  entirely  original  through- 
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ont.  •  •  -  It  is  proper  to  state,  that  ovioR  to  varions  ciream- 
Htancea,  the  work  was  necessarily  passed  throagh  the  press  with  a 
rapidity  probably  unexamplediu  the  history  of  Datural-historypriating, 
allowiug  vury  little  opponuuity  for  that  critical  and  leisurely  exaiuiua- 
tioD  BO  Deceasary  in  correcting  a  work  of  the  kind.  For  most  of  the 
time  the  proof  has  been  furnished  and  read  at  the  rat«  of  twenty-fonr 
to  thirty-two  pages  ))er  day,  nearly  400  pages  haviug  been  set  up,  read, 
and  printed  during  the  tirat  half  of  July  alone.  Owing  to  the  urgent 
DeceHsity  for  the  speedy  completion  of  the  volnme,  no  time  was  allowed 
for  the  revision  of  the  maiinscript  as  a  co  i:plete  work,  nor,  indeed,  of 
its  separate  portions,  and,  for  much  of  the  time,  the  preparation  of 
tuach  of  the  mannscript  was  only  a  few  honrs  in  advance  of  its  delivery 
to  the  composit<»r. 

The  volume  atwve  referred  to  contains  over  800  quarto  pages  and  42 
plates.  The  manuscript  was  entirely  prepared  afler  6  o'clock  of  work- 
ing days  which  had  been  spent  in  the  active  administrative  and  execu- 
tive work  of  the  Assistant  Secretary  of  the  Smithsoaiao  Institution, 
then  unassisted  by  stenographer  or  other  clerical  supplement.  Fortu- 
nately for  science  Baird  did  not  always  have  to  work  under  such  cir- 
cumstances, but  the  incident  shows  what  he  was  capable  of  doing  when 
the  occasion  seemed  to  him  to  warrant  it.  Probably  no  other  work  of 
equal  importance,  on  auy  subject,  was  ever  carried  out  under  snch 
pressure. 

MammaU. — Professor  Batrd's  contributions  to  a  knowledge  of  North 
American  mammals,  though  less  voluminous  than  those  relating  to 
birds,  are  not  less  important.  Previous  to  this  time  but  one  general 
work  on  the  subject  had  been  published,  that  of  Audnbon  and  Bach- 
man  on  the  Quadrupeds  of  North  America,  which  was  issued  in  three 
volumes,  from  1846  to  1854.*  Immediately  after  the  completion  of  this 
great  work  eollectiouB  began  to  pour  into  the  Smithsonian  Institution 
from  the  various  exploring  parties  of  the  Pacific  Bailway  surveys. 
This  material  comprised  so  large  a  number  of  new  species,  and  oast  so 
much  light  upon  many  previously  doubtful  points  concerning  the  rela- 
tions of  species  already  described,  that  a  revision  of  the  whole  subject 
became  necessary.  Hence  Professor  Baird  at  once  set  about  the  prep- 
aration of  the  book  commonly  known  as  the  Mammals  of  North  Amer- 
ica. I  have  already  alluded  to  the  manner  in  which  it  was  prepared. 
This  great  work  was  rapidly  pushed  to  completion  and  appeared  in 
1857,  just  three  years  after  the  publication  of  the  last  volame  of  Audu- 
bon and  Bachmau's  Quadrupeds.  It  constitutes  the  eighth  volume  of 
the  Pacific  Railroad  Be^torts,  and  is  a  i>onderous  quarto  of  more  than 
800  pages,  accompanied  by  numerous  excellent  plates. 

Though  published  thirty  years  >igo,  this  work  still  remains  the  stand- 
ard general  treatise  on  North  American  mammals.  It  contains  no  bio- 
graphical matter,  but  consists  wholly  of  technical  descriptions.  It 
treats  of  all  the  mammals  then  known  from  the  continent  of  North 

'The  volume  on  MamDiAlg  of  Ricbardaon'a  Fauna  Boreali  AmericBna  does  not  fall 
under  tbia  head,  becaane  it  treata  oolj  of  the  Dorthern  porCioa  of  tbe  coniineuL 
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America  north  of  Mexico,  except  the  bats  aod  the  truly  pelagic  forma — 
Tvbales,  sea-cows,  and  seals.  The  total  auinber  of  known  species  was 
increased  nearly  tweuty-five  per  cent. 

In  fallness  of  synonymy,  and  in  the  correct  assignment  of  species  pre- 
vionsly  described,  Professor  Baird  was  much  in  advance  of  previous 
workers.  The  descriptions,  which  are  models  of  paiutstaking  accuracy 
and  precision,  are  taktsn  from  the  specimens  themselves,  and  are  accom- 
panied by  long  tables  of  measurements,  the  value  of  which  more  than 
justifies  the  enormooa  expenditare  of  time  necessary  in  their  prepara- 
tion. Mncb  more  attention  was  paid  to  craniological  characters  than 
had  been  the  cnstom  with  previous  writers,  which  fact  contributes 
largely  to  the  permanent  valae  of  the  work. 

Professor  Baird's  long  training  as  a  careful  observer,  his  power  of 
concentrating  his  knowledge  of  matters  under  investigation,  the 
wide  scope  of  his  information  on  nearly  all  departments  of  natural 
science,  his  clear  perception  of  details,  together  with  his  excellent 
judgment,  which  was  as  marked  in  matters  of  minor  detail  as  in  those 
requiring  great  executive  ability,  enabled  hiin  to  draw  conclusions 
which  Bnbsequent  accumulations  of  material  have  verified  in  a  sur- 
prising manner;  in  fact,  his  pre-eminent  superiority  as  a  systematic 
zoologist  is  everywhere  apparent. 

Birds. — When  the  great  interest  he  took  in  birds  is  considered,  and 
the  long  period  over  which  his  studies  extended,  it  is  somewhat  sur- 
prising to  find  that  the  number  of  separate  papers  on  ornithology  pub- 
lished by  Professor  Baird  sums  np  only  some  seventy-nine  titles.  It 
is  less  to  their  number  that  he  owed  his  fame  as  an  ornithologist  than 
to  their  quality,  combined  with  the  fact  that  several  of  these  publica- 
tions covered  practically  the  entire  field  of  North  American  ornithol- 
ogy, and  were  of  the  nature  of  monographs. 

•'His  reputation  was,  indeed,  established,"  says  Kdgway,  "by  the 
first  of  his  separate  works,  usually  known  and  quoted  as  the  "Birds  of 
North  America,"  though  not  published  under  this  title  until  two  years 
after  it  had  been  printed  by  the  Government  as  Volume  IX  of  the 
Pacific  Railroad  Beports.  With  the  publication  of  this  great  qnarto 
volume,  containing  more  than  a  thousand  pages,  iu  186S,  began  what 
has  been  fitly  termed  by  Dr.  Elliott  Coues  the  "Bairdiau  period"  of 
American  ornithology.  Tliis  period,  covering  almost  thirty  years,  was 
characterized  by  an  activity  in  ornithological  research  and  a  rapidity 
of  advancement  without  a  parallel  iu  the  history  of  the  science. 

Of  the  "  Birds  of  North  America"  Coues  states*  that  "  it  represents 
the  most  important  siugle  step  ever  taken  in  the  progress  of  American 
ornithology  in  all  that  relates  to  the  technicalities."  The  nomenclature 
was  entirely  remodeled  from  that  previously  in  current  use,  and  for  the 
first  time  was  brought  abreast  of  the  systematic  actiuirements  of  the 
time.    The  synonymy  of  the  work,  in  which  is  embodied  the  history  of 


*Bibl.  app.  to  tbe  Birda  of  the  Colorado  Volley,  p.  650. 
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inTestigation  relating  to  each  species,  is  more  exteosive,  reliable,  and 
elaborate  thaii  any  before  presented.  With  few  exceptiouB,  citations 
were  originRl,  aud  wheu,  as  OGCaBionallf  happened,  they  vere  ueces- 
Baril;  at  second-haad  the  fact  was  always  indicated.  The  text  com- 
prised not  only  diagaoaes  and  descriptions  of  each  species,  bnt  extended 
aud  elaborate  commentary,  comparisons,  and  criticisms. 

In  this  learned  and  sagacious  worlc  Professor  Baird  was  aided  by 
Cassin  and  Lawrence,  two  of  the  lewliiig  ornithologists  of  America.  It 
exerted  aa  influence  perhaps  strongly  aud  more  widely  felt  than  auy  of  its 
predecessors,  Audubon  aud  Wilson  not  excepted,  aud  marked  au  epoch 
in  tbe  history  of  American  ornithology.  The  data  original  to  and  em- 
bodied iu  this  work  hare  been  used  agatu  and  again  by  subsequent 
writers  with  various  modifications.  Such  a  monument  of  original  re- 
search is  likely  to  remain  for  au  indefinite  period  a  source  of  inspira- 
tion to  other  writers,  while  its  authority  as  a  work  of  reference  will  al- 
ways endare. 

The  publication  of  this  work  rendered  possible  the  studies  and  prog- 
ress of  a  large  number  of  persona,  wbo  without  it  would  hardly  have 
been  able  to  enter  the  domain  of  scientific  ornithology,  but  wlio,  aided 
by  tbe  book  as  a  staudard  of  reference  aud  by  the  genial  correspond- 
ence and  pregnant  suggestions  of  its  author,  have  made  reputations  of 
more  or  less  distinction  for  valuable  and  permanent  original  investiga- 
tion. Tbe  number  of  those  who  profited  by  this  stimulation  has  been 
vory  large,  aud  iu  this  way  arose  what  has  been  called*  the  Baird- 
iau  School  of  Ortnthologists,  a  school  characterized  by  exactitude 
iu  matters  of  fact,  conciseness  in  deductive  statement,  and  care- 
ful analysis  of  the  subject  in  al)  its  various  bearings.  Its  work 
is  marked  by  a  careful  separation  of  the  data  from  the  conclustons  de- 
rived from  them,  so  that  conclusions  or  argmneuts  can  be  traced  back 
to  their  sources  and  duly  weighed,  while  the  writings  of  the  older 
European  scht>ol  afiford  little  basis  for  analysis.  In  substance,  accord- 
ing to  Dr.  Stejnoger,  the  European  metho<1  required  au  investigator  to 
accept  an  author's  statements  aud  conclusions  on  his  personal  respon- 
sibility alone,  while  the  method  originated  by  Baird  fnruishe&him  with 
tangible  facts  from  which  to  make  his  deductions. 

These  distinctive  features  were  still  further  developed  by  the  publi- 
cation iu  18ti4-'66  of  the  "Review  of  American  Birds,"  a  work  of  un- 
equaled  merit,  displaying  in  their  perfection  Protessor  Baird's  wonder- 
ful powers  of  analysis  aud  synthesis,  so  strongly  combined  in  bis  treat- 
ment of  difficult  problems.  Although  never  completed,  this  work  has 
received  uustinted  praise  from  all  competent  to  estimate  it.  It  is  said 
on  excellent  authority  that  no  other  single  work  on  American  birds  has 
made  so  profound  au  impression  on  foreign  ornithologists,  notwitli- 
standing  the  fact  that  circumstances  [.revented  it  from  being  made 
complete. 

•  Stejiieger,  Proc.  U.  8.  Nat.  Mus.,  18W,  vu,  p.  76. 
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Althongh  iB  biB  SfStetnatic  work  Professor  Baird,  like  other  natnral- 
ists,  built  partly  on  the  snteutifio  foundatious  laid  by  bis  predecessors 
and  cootemporaries,  always  with  due  aeknowledgmeut,  tbe  high  value 
of  bis  work  in  this  directioa  was  large);  due  to  an  unerring  intttinct 
w^icb  enabled  him  to  recognize  and  oonfirm  tbe  best  features  of  the 
work  of  otbers  and  by  adding  material  from  his  own  lines  of  original 
research  to  combine  the  whole  into  a  fabric  which  was  a  distinct  ad- 
vauce  on  anything  previoosly  offered  to  the  scieiitiBc  world. 

While  tbe  bentof  his  genius  led  him,  in  this  as  in  other  departments, 
to  devote  a  main  proportion  of  his  work  to  the  systematic  biology  which  . 
was  the  need  of  the  time,  and  which,  with  the  exploration  and  descrip- 
tion upon  which  it  is  bused,  must  always  precede  and  lay  the  track  for 
the  theoretical  biology  more  in  rogue  to-day,  it  must  not  be  8upi>osed 
that  the  work  of  Baird  was  confined  to  descriptive  and  systematic  work. 
With  the  latter  in  his  publications  are  combined  a  host  of  biographical 
datasuohas  tbe  field  naturalist  revels  in.  One  of  the  earliest  and  most 
pregnant  papers  bearing  on  mutationsof8[>eciac  forms  which  have  been 
contributed  to  tbe  literature  of  evolution  by  American  biologiHts  is  to 
bo  found  in  his  article  on  the  "  Distribution  and  Migrations  of  North 
American  Birds"  published  in  the  American  Journal  of  Science  in  1868.* 
In  this  paper,  an  abstract  of  a  memoir  presented  to  the  National 
Academy  of  Sciences  in  1863,  are  to  be  found  the  germs  of  much  of  the 
admirable  work  which  has  since  been  elaborated  by  other  biologists  on 
the  correlation  of  geographical  distribntion  and  the  peculiarities  of  the 
environment,  with  the  modifications  of  color,  size,  and  structure  in  the 
forms  of  animal  life,  called  species. 

Unlike  some  of  hia  contemporaries  twenty  years  ago,  the  views  of 
Darwin  excited  in  him  no  reaction  of  mind  against  the  hypotheses  then 
novel  and  revolutionary.  His  friendly  reception  of  the  new  theories 
was  BO  quiet  and  undistnrbed  that,  to  a  novice  seeking  bis  advice  and 
opinion  amid  tbe  clatter  of  contending  voices,  it  seemed  almost  as  if 
the  main  features  of  the  scientific  gospel  of  the  new  era  bad  existed 
in  the  mind  of  Baird  from  the  very  beginning.  His  thorough  appren- 
ticeship iu  the  study  of  details  of  structure  and  their  expression  in  sys- 
tematic classification,  as  well  as  bis  cautions  and  judicial  habit  of  mind, 
prevented  him,  notwithstanding  bis  hearty  recognition  of  evolutionary 
processes,  from  falling  into  those  exuberancies  of  utterance  and  hypoth- 
esis characteristic  of  narrowness  and  immaturity  which,  within  the 
memory  of  most  of  ns,  have  enjoyed  a  sort  of  vogue  now  happily  on  the 
decline. 

Batrachians  and  Serpents. — Professor  Baird's  contributions  to  herpe- 
tology  begau  as  early  as  1849,  his  first  paper  being  a  revision  of  the 
North  American  tailed  batrachians  which  appeared  in  theJonntalof 
the  Academy  of  Natural  Sciences  of  Philadelphia.  Excluding  notices 
of  the  work  of  others  iu  the  Annual  Uecord  bt^ween  1819  and  1880,  be 
•Am,  Jour.  Sci,  and  Arte,  2uil  Series,  lH;Wi,  xii,  pp.  78-00,  1S4-I92,  337-347. 
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published  foarteea  papers  on  tbis  branch  of  scietice  beside  nine  of  which 
he  was  the  joint  author  with  Oharlea  Girard.  His  activity  in  original 
work  in  this,  as  ill  some  other  directions,  came  to  an  ead  witb  the  as- 
sumption of  the  burden  of  administrative  work  reqaired  by  the  organ- 
ization and  development  of  the  Fish  Oommissiou. 

Many  of  his  herpetological  papers  were  elaborate  stndiea.  One  of 
tlie  most  important  of  the  early  memoirs  was  that  on  tbe  reptilett  of 
Stansbnry's  expedirion  to  tbe  valley  of  the  Great  Salt  Lake,  and  another, 
that  OD  those  collected  by  tbe  Uoitud  States  exploring  expedition  un- 
der Wilkes.  The  catalogue  of  North  American  Reptiles  in  the  collec- 
tion of  the  Smithsonian  Institution  is  a  classical  work,  serving  to  tbe 
present  day  as  a  teA-book  for  students  of  berpetology.  In  lgf>9  ap- 
peared bis  great  study  of  the  reptiles  collected  by  the  parties  engaged 
in  the  explorations  for  a  Pacific  Railroad,  a  monument  of  patient  re- 
search and  discriminating  analysis.  After  this  his  contributions  to 
tbe  snbject  were  mostly  short  |>aper8or  announcements  of  new  or  inter- 
esting facts. 

At  the  time  Professor  Baird  began  his  studies  of  the  amphibia 
little  had  been  done  for  herpetolog^'  in  America.  The .  classical  work 
of  Holbrook  contained  little  more  than  descriptions  of  Southern  species, 
and  the  work  of  Dum^ril  and  Bibron  was  equally  meager.  Immense 
collections  were  placed  in  Baird's  hands  from  the  Western  plains,  and 
tbe  work  upon  these  was  necessarily  in  great  part  original.  How  well 
this  work  was  done  is  shown  by  the  fact  that,  iu  spite  of  the  changes 
which  are  constant  in  zoological  classification,  nearly  all  the  s|>ecio8 
still  retain  the  names  he  applied  to  them.  The  descriptions  were  so 
carefully  prepared  that  later  students  have  never  been  troubleil  in 
making  their  identifications. 

Notwithstanding  his  multifarious  duties  in  later  years.  Professor 
Baird  never  lost  his  interest  in  these  animals,  and  up  to  the  last  af- 
forded every  aid  and  encouragement  to  those  studying  them.  Much 
of  the  work  done  iu  this  country  by  such  berpetologists  as  Girard, 
Kennicott,  liallowell,  Cope,  and  others,  found  in  his  example  and  en- 
couragement tbe  stimulus  which  made  it  possible,  was  built  on  the 
foundations  which  he  laid,  and  owes  its  publication  to  agencies  which 
be  promoted  or  controlled. 

Fiahes.  Professor  Baird's  coutributions  to  ichthyological  literature 
number  some  fourteen  or  fifteen  papers,  chiefly  of  a  descriptive  charac- 
ter, embodying  the  results  of  original  research  into  the  ichthyology  of 
western  and  southwestern  America  and  of  the  marine  fishes  of  New 
Jersey  and  New  York.  Most  of  these  papers  were  published  jointly 
with  Charles  Girard. 

Besides  these,  however,  he  added  more  than  four  hundred  titles  to 

the  list  of  reviews,  notices,  reports,  translations,  and  official  documents 

relating  to  economic  ichthyology,  fish  culture,  and  tbe  general  progress 

of  the  science.    In  this  way  he  was  instrumental  in  bringing  together 
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for  the  use  aod  benefit  of  the  Euglisb  -apeakiug  pablic  the  largest  body 
of  facts  relatiDg  to  fish  and  fisheries  ever  prepared  and  digested  for 
such  purposes  by  any  iodividual  or  organization.  Recognized  by  ex- 
perts of  foreign  conntries  with  one  accord,  as  the  most  eminent  livlog' 
authority  on  economic  ichthyology,  America  owes  to  his  fostering  care 
and  unwearied  labor  the  existence  of  a  whole  generation  of  Ichtbyolo- 
gists,  breeders  of  fishes,  and  inventors  of  appliances  of  all  sorts  for  ase 
in  connection  with  the  taking,  preservation,  and  increase  of  these  ani- 
mals. So  thoroughly  is  this  understood  by  all  who  are  in  any  way 
acquainted  with  American  fish  and  fisheries,  that  to  them  this  state- 
ment will  appear  a  truism. 

It  does  not  enter  into  the  purpose  of  this  address  to  enumerate  the 
economic  results  of  the  Commission  which  grew  intasuch  stately  pro- 
portions under  hi»  skillful  and  progressive  leadership,  nor  yet  to 
euamerate  the  mnltitndinoits  resenrches  in  pure  as  well  as  economic 
biology  for  which  this  organization  has  furnished  material  and  means. 
No  more  emphatic  object-lesson  of  the  vital  relations  existing  between 
research,  as  such,  and  the  promotion  of  the  material  interests  of  man- 
kind  has  ever  been  furnished  to  the  so-called  "practical  man"  than 
that  afforded  by  the  work  of  the  United  States  Fish  Commission  as 
directed  by  Professor  Bnlrd. 

Whether  germane  to  the  subject  of  scientific  research  or  not,  the 
most  narrow  specialist  can  hardly  grudge  an  allusion  to  the  grandenr 
of  the  methods  by  which  the  food  supply  of  a  nation  was  proVided, 
hundreds  of  rivers  stocked  with  fish,  and  the  very  depths  of  ocean 
re-populated.  Typically  American  we  may  call  them  in  their  audacity 
and  their  success.  The  fishery  boards  of  foreign  countries,  first  quietly 
indifiereut,  then  loudly  incrednlous,  in  due  time  became  interested 
inquirers  and  enthusiastic  followers.  In  a  few  years  we  may  fairly 
expect  to  see  the  food  supply  of  the  entire  civilized  world  materially 
increased,  with  all  the  benefits  which  that  implies,  and  this  resnlt  will 
in  the  main  be  owing  to  the  unremnnerated  and  devoted  exertions  of 
Spencer  F.  Baird. 
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Baird  was  one  of  the  learned  men  of  the  world,  and,  to  a  degree  per- 
haps aoezampled  in  biatory,  he  was  the  discoverer  of  the  knowledge  he 
possessed.  He  knew  the  birds  of  the  air,  from  the  ptarmigan  that  lives 
among  evertaating  suovs  to  the  humming-bird  that  revels  among  tbe 
orchids  of  the  tropics;  he  knew  the  beasts  of  tbe  forests  and  tbe  prai- 
ries, and  tbe  reptiles  that  crawl  throngh  desert  sands  or  slimy  marshes; 
be  knew  the  fishes  that  scale  monntain  torrents,  that  bask  iu  quiet 
lakes,  or  that  journey  from  zone  to  zone  through  tbe  deep  waters  of  the 
sea.  Iu  all  this  realm  of  nature  be  had  a  minute  and  comprehensive 
knowledge  that  no  other  man  has  ever  acquired.  What  others  had 
recorded  in  this  field  of  research  be  knew,  and  to  their  discoveries  he 
loade  a  cqutributiou  of  his  own  so  bounteous,  so  stupendous,  that  he  is 
recognized  as  the  master  of  systematic  zoologists. 

All  of  Baird's  scientific  work  is  an  illustratiou  of  modern  inductive 
or  scientific  reasoniug.  The  inductions  or  general  principles  of  modern 
science  are  reached  by  tbe  accumulation  of  vast  stores  of  facts.  He 
knew  how  to  accnmulate  facts;  how  to  reject  the  trivial  and  select  the 
significant.  Moderu  science  is  almost  buried  under  the  debris  of  obser- 
vation, the  record  of  facts  without  meaning,  the  sands  of  fact  that  are 
ground  ftvm  the  rock  of  truth  by  the  attrition  of  mind ;  but  Baird  could 
walk  over  the  sands  and  see  tbe  diamonds.  Then  he  knew  bow  to 
marshal  significant  facts  into  systems,  and  how  to  weld  them  into  fiinda- 
mentol  principles.  In  all  his  works  there  can  be  discovered  no  taint  of 
a  priori  r<«80uing  or  syllogistic  logic ;  for  in  his  mind  there  was  no 
room  for  controversy;  and  disputation  fled  before  the  light  of  bis 
geuius.  Formal  logic,  a  disease  of  modern  thought,  tbe  contagion  of 
Aristotleina,  never  ravaged  his  brain.  With  healthful  directness,  be 
sought  the  truth  guided  by  wise  inference,  and  told  the  truth  in  its 
simplicity. 
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Baird  wan  an  orgauizer  of  the  agencies  of  research.  Wbea  a  bold 
explorer  essayed  to  peuetrate  the  Bea3  of  ice  by  the  path  of  peril  and 
jQ  quest  of  fame,  Baird  woald  ever  so  manage  that  a  corps  of  qaiet 
scholars  should  be  attached  to  the  expedition  to  study  the  climate  of 
the  Arctic  zone,  the  geology  of  the  Arctic  rocks,  the  flora  of  the  Arctic 
lauds,  or  the  faaua  of  the  Arctic  fields ;  and  the  best  knowledge  we 
have  of  the  igloo-dwelleis,  the  Eskimo  whose  home  is  on  the  ice  of  the 
Xorth,  has  been  brought  to  us  by  the  quiet  students  he  succeeded  in 
attaching  to  Arctic  exploring  expeditions,  and  so  the  love  of  glory 
was  made  to  serve  the  cause  of  truth. 

When,  in  the  interests  of  international  commerce,  expeditions  were 
sent  to  explore  and  survey  routes  of  travel  and  transportation  across 
Central  America  from  sea  to  sea,  he  managed  to  send  with  them  corps 
of  scientific  men  whose  function  it  was  to  bring  from  the  tropics  all 
forms  of  its  abundant  life,  vegetal  and  animal,  and  the  relics  of  the 
arts  uf  the  people  of  Central  America  as  they  are  exhibited  in  stone 
and  clay  and  gold ;  and  the  Xational  Museum  has  been  earicbed  by 
the  results  of  this  labor,  and  the  boundaries  of  human  knowledge 
extended  thereby,  and  so  the  greed  of  gain  was  made  to  serve  the 
love  of  truth. 

When  our  Army  was  distributed  onthefrontJersof  the  land,  he  every- 
where enlisted  our  scholarly  officers  in  the  service  of  science  and  he 
transformed  the  military  post  into  a  station  of  research ;  the  Indian 
campaign  into  a  scientific  expedition.  Scott,  Marcy,  McGlellau, 
Thomas,  and  many  other  of  the  great  generals  of  America  were  stu- 
dents of  natural  history  and  collectors  for  Baird.  When  our  Navy 
cruised  around  our  shores  its  officers  were  inspired  with  that  love  of 
nature  which  made  every  voyage  of  military  duty  a  voyage  of  discov- 
ery in  the  realms  of  natural  science ;  when  they  journeyed  among  the 
islands  of  the  sea  they  brought  back  stores  of  scientific  materials,  and 
when  they  sailed  through  the  littoral  waters  of  other  continents  they 
made  voyages  of  scientific  investigation.  Many  of  these  earlier 
naturalists  of  the  Kavy  in  subsequent  times  became  oommodores  and 
admirals. 

But  time  would  fail  me  to  tell  of  the  exploring  expeditions  and  the 
railroad  surveys  throughout  America,  and  the  travels  througbont  the 
world,  which  he  utilized  iipthe  interest  of  science,  or  of  which  he  was 
the  immediate  projector.  Of  the  abundant  material  thus  gathered  from 
iill  parts  of  the  world,  some  has  gone  to  enrich  American  institutions 
of  learning,  and  some  has  been  gathered  into  the  National  Museam,-— 
an  outgrowth  of  Baird's  organizing  genius  and  a  splendid  monument 
to  his  memory. 

The  hills  of  the  land  stretch  not  so  far  as  the  billows  of  the  sea ; 
the  heights  of  the  mountains  are  not  so  great  as  the  depths  of  tite 
ocean  J  and  so  the  world  was  unknown  until  this  greater  region  was 
explored.    The  treasures  of  the  land  did  not  satisfy  the  desires  of 
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Bairtl ;  be  must  also  biive  the  treasures  of  the  sea,  and  so  lie  organized 
a  dsh  coiniiiission,  witb  its  great  laboratories  »u<I  vessels  of  research. 
Whut  liid'sb  tboii  in  the  tieotnire-cAvea  aod  cells, 
TLon  bollow  soitading  and  mysteriouB  mala  J 
Psie,  glistening  pesria  aud  rninbow-oolored  shells. 
Bright  things  vhicb  gleam  UDteok'd  of,  and  in  vain. 
K«ep,  keep  thy  riches,  inelanuhoir  aoa! 
We  ask  uot  such  ft\iiu  thee. 

What  the  Hchular  asked  of  the  sea  was  all  its  forms  of  life,  its  orgao- 
isnm  luiuute  and  lowly,  its  crawling  articulates,  its  pearl-housed  mol- 
liisks,  its  fishes  that  swim  id  armies,  and  its  leviathans  that  prowl 
among  the  waves — the  life  of  the  reedy  shore,  the  life  of  the  ocean- 
curreut,  and  the  life  of  the  deep  sea.  Tlins  with  many  ingenious  appli- 
ances, he  and'  bis  lieutenants  sailed  away  to  explore  the  ocean's 
mystery. 

So  the  Fish  Commission  was  an  agency  of  research ;  bat  it  was  more, — 
lie  mode  it  au  agency  by  which  science  is  applied  to  the  relief  of  the 
wants  of  mankind, — by  which  a  cheap,  nutritious,  healthful,  and  luxur- 
ious food  is  to  be  given  to  the  millions  of  men.  He  affirmed  that  for 
tlie  production  of  food  an  acre  of  water  is  more  than  equal  to  10  acres 
of  land,  thus  giving  to  tlie  gloomy  doctrine  of  Malthus  its  ultimate  refu- 
tation, and  tearing  away  the  veil  of  despair  from  the  horizon  of  the 
poor ;  for,  when  the  sea  shall  serve  man  witb  all  the  food  that  can  be 
gathered  from  its  broad  expanse,  the  taud  can  not  contain  the  millions 
whom  it  is  thus  possible  to  supply. 

In  the  research  thus  organized  tlie  materials  for  the  work  of  other 
scientific  men  were  gathered.  When  a  great  genius  reads  to  the  world 
a  chapter  from  the  book  of  nature  the  story  is  so  beautiful  that  many 
are  stimulated  to  search  in  the  same  field  for  other  chapters  of  the  same 
story.  Thus  it  was  that  the  publication  of  Baird's  great  works  on 
natural  history  developed  in  America  a  great  corps  of  naturalists, 
maoy  of  whom  have  become  illustrious,  and  the  sttmulas  of  his  work 
was  felt  throughout  Europe.  In  the  research  which  he  organized  the 
materials  were  furnished  for  this  corps  of  uatnraltsts;  but  his  agfaucy 
ill  the  development  of  this  body  of  workers  was  even  more  directs  fie 
incited  the  men  personally  to  undertake  and  continuously  to  prosecute 
their  investigations.  He  enlisted  the  men  himself,  lie  trained  (hem 
himself,  he  himself  furnished  them  with  the  materials  and  instrnmentsof 
research,  and  best  of  all,  he  was  their  guide  and  great  exemplar.  Thus 
it  was  that  the  three  institutions  over  which  he  presided, — the  Smith- 
sonian lustttution,  the  National  Museum,  and  the  Fish  Commission- 
were  woven  into  one  great  organization, — a  university  of  instruction  in 
the  methods  of  scientific  research,  including  in  Its  scope  the  entire  field 
of  biology  and  anthropology.  Such  is  Baird  the  investigator,  Baird 
the  organizer,  and  Baird  the  instructor,  in  the  length  breadth  and 
height  of  his  genius,  the  solidarity  of  a  great  man. 
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All  tbat  I  bave  said  is  a  part  of  tbe  public  record,  found  in  the 
great  libraries  of  the  world;  but  however  exalted  the  feeling  of  ad- 
miratioD  we  may  entertaio  for  Baird  an  a  scholar  aud  administrator, 
it  is  to  bis  attributes  as  a  man,  as  disclosed  in  bis  personal  relations 
with  friends,  associates,  and  men  of  affairs,  that  we  most  fondly  tarn. 
It  is  in  these  relations  that  he  most  clearly  exhibited  those  kindly  and 
modest  traits  of  character  which  made  him  so  universally  beloved. 

As  a  man  of  affairs,  Professor  Baird  exhibited  great  sagacity.  Hia 
plans  for  the  organization  of  scientific  work  were  of  great  magnitade, 
and  bad  they  been  presented  to  the  administrative  officers  of  tbe 
Government  or  to  legislative  bodies  with  exaggeration,  or  even  had 
they  been  presented  with  the  glow  of  an  entbnsiastic  missionary  of 
science,  they  might  well  bave  encountered  opposition.  But  Baird  had 
a  wonderfal  focutty  of  presenting  bis  plans  with  extreme  modesty, 
and  with  a  degree  of  nuder-statement,  but  suggestion  of  possibilities 
which  speedily  caused  bim  to  whom  the  appeal  was  made,  himself  to 
he- jome  an  advocate  of  the  Professor's  measure.  He  bad  traits  of  cbar- 
acter  in  this  respect  which  are  hard  to  explain,  and  which  seem  at  first 
to  be  contradictory.  In  tbe  advocacy  of  measures  his  modesty  amonnted 
almost  to  timidity;  be  avoided  alike  argumentation  and  ostentation, 
and  he  presented  his  measures  with  the  directness  of  a  child.  Not- 
withstanding all  this,  there  was  such  a  poise  of  faculties,  such  dig- 
nity of  mien,  that  he  impressed  those  with  whom  he  came  in  contact 
as  a  venerable  and  wise  patriarch.  He  seemed  devoid  of  personal  in- 
terest or  feeling,  and  solicitous  only  for  the  welfare  of  those  to  whom 
he  was  in  fact  appealing,  and  he  conveyed  the  impression  tbat  he  was 
giving  benignant  advice.  Thus  tbe  shrinking,  sensitive  man,  who 
could  not  even  stand  before  a  public  body,  such  as  a  committ«e  of  Con- 
gress, or  a  scientific  society,  and  advocate  a  cause,  could  from  bis  seat 
by  the  fireside  or  at  the  desk,  so  illumine  the  subject  with  which  he 
had  to  deal  that  men  stood  round  him  to  gather  his  words,  tbat  noth- 
ing should  be  lost;  for  in  the  exposition  of  bis  subject  heillominetl 
everything  with  clear  statement,  arising  fh>ra  an  exhaustive  knowledge 
and  full  understanding  of  results. 

As  the  director  of  the  work  of  research  in  which  other  men  were  en- 
gaged. Professor  Baird  had  marvellous  insight  and  skill.  The  appli- 
ances of  modern  research,  alike  in  the  inorganic  worldand in  biology, 
have  come  to  be  multifarious  and  diverse,  and  there  is  this  peculiarity 
about  them ; — once  used,  so  tbat  the  secret  of  nature  which  they 
were  planned  to  nnlock  has  been  revealed,  they  speedily  become 
obsolete,  and  immediately  new  keys,  new  apparatus,  new  devices  are 
necessary.  Thus  to  a  large  extent  skill  in  research  is  absorbed  in  the 
skill  necessary  for  the  development  of  the  agencies  of  research.  A 
continuous  line  of  research,  prosecuted  by  a  corps  of  men  so  that  the 
tmundaries  of  knowledge  are  carried  far  forward,  can  result  only  from 
a  continuous  line  of  inventions  in  the  apparatus  of  research,  and  it  was 
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here  tbat  Baird  exbibitetl  bis  skil].  Hia  o^'n  devices  were  msoy  atul 
couBiaiit,  aud  be  was  ever  fertile  in  suggestioDs  to  his  aasistaats.  No 
wuiider,  tbeu,  tbat  so  many  of  tbe  secrets  of  nature  were  unlocked 
through  his  agency.  It  was  iu  the  directiou  of  this  work  of  research 
Uiat  tbe  man  Baird.  stood  forth  as  a  giaut ;  it  was  ^bere  bis  vast  knowl- 
edge of  details  was  most  apparent;  it  was  wbere  bis  marTellons  skill 
was  most  shown ;  it  was  where  hia  insight  into  human  character  was 
most  exhibited.  With  clearness  he  formulated  his  interrogatories; 
with  aptness  be  selected  his  conrse  of  procedure;  with  judgment  be 
sought  the  aid  of  others,  and  with  suggestiveness  directed  their  work. 
And,  lo  I  his  (jnestious  were  speedily  answered.  It  was  iu  this  manner 
that  bis  own  good  hands  were  supplemented  by  the  hands  of  many, 
tbat  his  own  great  mind  was  re-enforced  by  the  best  mental  activity  of 
many  assistants;  and  thus  the  whole  body  of  men  under  his  control 
worked  together  as  one  organic  integer  for  the  increase  and  diffusion  of 
knowledge  among  men. 

Iu  his  work  with  his  assistants  be  scrupnlously  provided  Ihat  every 
one  should  receive  the  meed  of  honor  due  for  successful  research  and 
be  treated  all  with  generosity.  Many  an  investigation  t>eguQ  by  himself 
was  turned  over  to  assistants  when  be  found  that  valuable  conclusions 
could  be  reached ;  and  these  assistants,  who  were  his  warm  friends,  his 
younger  brothers,  reaped  the  reward ;  and  he  bad  more  joy  over  every 
young  man's  success  than  over  the  triumphs  and  honors  heaped  upon 
himself  from  every  quarter  of  the  globe.  He  was  the  sympathetic 
counsellor  of  many  men ;  into  his  ears  were  poured  the  sorrows  and 
joys  of  others,  and  he  mourned  with  the  mourning  and  rejoiced  with 
tbe  rejoicing.  To  those  in  need  his  hand  was  ready  and  his  purse  was 
open,  and  many  were  the  poor  who  called  him  "blessed."  Though  a 
man  of  great  force  of  character,  a  man  of  great  learning,  a  man  upon 
whom  had  been  showered  the  honors  of  the  scientific  world,  in  char- 
acter he  was  as  simple  as  a  child.  He  had  a  fund  of  '■•  folk-lore,"  and 
loved  the  books  and  papers  written  foi  children.  In  bis  later  years, 
weakened  with  disease  and  burdened  with  many  labors,  he  stilt  read 
"  St.  Nicholas  "  from  month  to  month,  and  kept  the  run  of  every  little 
story,  and  was  glad  to  be  "a  child  again."  His  life  at  home  was  pure 
and  sweet,  and  full  of  joys,  for  he  gave  and  received  love  and  trust 
and  tender  care.  But  the  history  of  his  home  life  is  sacred.  Its  words 
and  acts  abide  in  the  hearts  of  the  wife  and  the  daughter. 

For  many  loug  months  he  contemplated  the  day  of  parting.  Labor 
that  know  no  rest,  responsibility  tbat  was  never  lifted  from  bis 
shoulders,  too  soon  brought  his  life  to  an  end.  In  tbe  summer  of  the 
past  year  he  returned  to  his  work  by  the  seaside,  that  he  might  die  iu 
its  midst.  There  at  Wood's  Holl  he  bad  created  tbe  greatest  biologic 
laboratory  of  tbe  world ;  and  in  tbat  laboratory,  with  the  best  results 
x>{  his  life-work  all  about  bim,  be  calmly  and  philosophically  waited 
for  the  time  of  times.    Three  days  before  he  died  he  asked  to  be  placed 
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in  a  cbair  provided  with  wbeels.  On  tbisliewas  moved  around  the 
pier,  past  the  vessels  wbicii  be  bad  builj;  for  researcb,  and  tbrougb  tbe 
laboratory,  wbcre  many  men  nere  at  work  at  tbeir  biologic  iuvestiga- 
tioDS.  For  every  one  be  bad  a  word  of  good  cheer,  though  he  knew 
it  was  tbe  last.  At  tbe  same  time,  along  the  pier  and  throngb  the 
laboratory,  a  little  child  was  wheeled.  "  We  are  rivals,"  hesaid,  "bat 
I  think  that  I  am  the  bigger  baby."  In  this  supreme  hour  be  vas 
playing  with  a  child.  Then  he  was  carried  to  his  chamber,  where  he 
soon  became  insensible,  and  remained  so  until  he  was  no  more. 
"  filessed  are  tbe  pure  in  heart,  for  they  shall  see  God." 


^dbvGooglc 


A  MEMOIR  OP  ASA  GRAY.* 


By  James  U.  Dana. 


OuB  friend  and  associate,  Asa  G-ray,  the  dmineot  botanist  of  America, 
the  broad-minded  Btndent  of  nature,  ended  his  life  of  nuceasing  and 
fruitfttl  work  OQ  the  30th  of  January  last  (1888).  For  thirty-five 
years  he  has  been  one  of  the  editors  of  this  Journal,  and  for  more  than 
fifty  years  one  of  its  contributor?;  and  through  all  hiu  commuuicationa 
thereissoen  the  profound  and  always  deligb  ted  studeutjtheaccomplished 
writer,  the  just  and  genial  critic,  and,  as  Darwin  has  well  said,  "the 
lovable  niau."f 

Asa  Gray  was  born  on  the  18th  day  of  November,  1810,  at  Sauquoit, 
in  the  township  of  Parts,  Oneida  County,  New  York,  a  place  9  miles 
soutti  of  Utica.  When  a  few  years  old  his  father  moved  to  Paris 
Fnrnace,  and  eetabliabed  there  a  tannery;  and  the  child,  one  account 
says,  was  put  to  work  feediug  the  bark -mill  and  driving  the  horse,  and 
another,  riding  the  horae  that  ground  the  bark.  "At  six  or  seven  be 
was  a  champion  speller  in  the  numerous  'matches'  that  enlivened  the 
district  school."  At  the  age  of  eleven,  nearly  twelve,  he  was  sent  to 
the  grammar  school  at  Clinton,  where  he  remained  for  two  years,  and 
the  following  year  to  the  Fairfield  Academy,  both  of  the  schools  places 
where  all  the  classics  and  mathemetics  were  taught  that  were  required 
for  euCering  the  colleges  of  the  land.  But  his  instruction  was  cut  short 
by  his  father's  desire  that  he  should  enter  the  Fairfield  Medical  School. 
I'bis  school,  of  high  repute,  was  established  at  that  place  in  1812  as 
the  College  of  Physicians  and  Surgeons  of  the  Western  District 
of  New  York.  Dr.  James  Hadley  was  the  professor  of  chemistry  and 
materia  medica,  and  his  lectures  of  1825-'^,  while  Gray  was  in  the 
academy,  and  1826-'27,  after  he  had  taken  up  medicine,  gave  the  young 
student  bis  first  instruction  in  science.  Dnring  the  following  winter  at 
Fairfield,  that  of  1827-'28,  the  article  on  Botany  in  the  Edinburgh 
Encyclopedia  attracted  yoong  Gray's  attention,  and  excited  bis  interest 

*  From  the  AmeiioaQ  Joamftl  of  Science,  March  1,  1888.    Yol.  xxxv. 

t  la  the  praporation  of  this  sketch  1  have  beeo  mach  aided  by  the  papen  of  Pro- 
feiBOT  Ooodale,  Profomor  Sai^eiit  and  Prof.  C.  R.  Bames,  the  last  in  the  Botftuioal 
QaMtte  for  JooDary  1,  18tG.  , 


746  BIOGRAPHICAL  MEUOIBS. 

80  deeply  that  lie  at  ouoe  bought  a  copy  of  "  Eatou's  Botatiy  "  and 
louged  for  spriug.  As  spriug  opened,  "  lie  sallied  forth  early,  discov- 
ered a  plaDt  ID  bloom,  brought  it  home,  and  found  its  name  in  the 
manual  to  be  dagtonia  Vtrginica,  the  species  C.  CaroHniana,  to  whicb 
the  plant  really  belouged,  not  being  distinguished  then."  From  this 
time  oollecting  plants  became  his  chief  pleasnre.  He  finished  bis 
medical  course,  and  in  the  spring  of  1831  took  his  degree  of  Doctor  of 
Medicine^to  him  the  basis  for  a  title,  but  not  for  future  work. 

This  ended  his  school  and  college  days.  As  Gray's  scientific  educa- 
tion was  carried  forward  without  the  aid  of  a  formal  scientific  sehool,BO 
it  was  with  his  literary  studies.  He  bad  not  the  benefit  of  university 
training,  and  yet  became  eminent  for  his  graceful  and  vigorous  Eoglisb, 
the  breadth  of  his  knowledge,  his  classical  taste,  and  the  acnteness  of 
his  logical  preoeptions. 

Before  the  close  of  the  medical  course  he  had  opened  correspond- 
ence about  his  plants  with  Dr.  Lewis  i).  Beck,  a  prominent  botanist  of 
Albany,  and  had  had  a  collection  named  forhimbyDr.  JohnTorrey,  of 
New  York.  Moreover,  about  this  time  he  delivered  his  first  course  of 
lectures  on  botany,  as  substitute  for  Dr.  Beck,  and  made  use  of  the  fees 
that  he  received  for  the  expenses  of  a  botanical  excursion  through 
western  New  York  to  Niagara  Falls.  Gray  also  delivered  a  oonrse  of 
lectures  at  Hamilton  College,  Clinton,  on  mineralogy  and  botany,  for 
Professor  Hadley,  in  the  college  year  of  1 833-'34,  a  biographical  sketch 
of  Professor  Hadley,  of  Fairfield,  by  his  eon,  the  eminent  Professor  of 
Greek  at  Yale,  stating  that  his  father,  who  gave  np  his  lectures  at  this 
college  in  1834,  "  snpplied  his  place  during  the  last  term  by  a  favorite 
pnpil  and  much  valued  friend.  Dr.  Asa  Gray,  who  commenced  under 
Professor  Hadley  the  studies  which  were  to  make  him  pre-emineut 
among  the  botanists  of  his  time."  Professor  Hadley,  the  sketch  says, 
bad  studied  botony  at  New  Haven,  Oonuecticot,  in  1818,  under  Dr.  Eli 
Ives,  an  excellent  botanist  of  that  place,  and  mineralogy  and  geology 
under  Professor  Sriliman. 

In  the  aatnmn  of  1831  Gray  became  instructor  in  chemistry,  miner- 
alogy, and  botany  at  "  Bartlett's  High  School,"  in  Utica.  The  scientific 
department  of  the  school  had  been  under  the  charge  of  a  graduate  of 
Eaton's  "  Rensselaer  School,"  at  Troy — the  earliest  school  of  science 
in  America — and  Professor  Eaton's  practical  methods  of  instruc- 
tion in  chemistry,  mineralogy  aud  botany  were  there  followed.  Great 
was  the  delight  of  the  boys  in  botanical  and  mineralogical  excursions 
with  Mr.  Fay  Egerton,  and  their  pleasure,  too,  in  the  lectures  on  chem- 
istry. In  1830  the  writer  left  the  Utica  Higli  School  for  Yale  College ; 
and  a  year  later,  Mr.  Egerton  having  resigned  on  account  of  his  health. 
Gray  took  his  plaoe.  We  had  then  no  acquaintance  and  knew  nothing 
of  one  another's  interest  in  minerals  and  plants.  My  minerals  and 
herbarium  went  with  me  to  Kew  Haven;  and  while  1  was  there  Gray 
was  mineralizing  as  well  as  botanizing,  during  his  vacations,  in  New 
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Jeraey  and  western  aod  Dortfaem  New  York.  His  first  pablished  paper 
is  ininer&logical, — an  account  of  bis  discoveries  (along  witb  Dr.  3.  B, 
Orawe)  of  new  mineral  localities  in  northern  New  York.  It  is  con- 
tained in  the  twenty-flfth  volanie  of  the  American  Journal  of  Science,* 
and  the  title  gires  Utica  as  his  place  of  residence.  Ho  had  previoasly 
made  ezcaraious  after  plants,  fossils  and  minerals  in  New  Jersey,  and 
in  1834  joined  Dr.  Torrey  in  botanizing,  besides  oollecting  for  him  in 
the  "  pine  barrens"  of  New  Jersey  and  other  places. 

In  the  autumn  of  1834  Qra;  accepted  the  position  of  assistant  to  Dr. 
Torrey  in  the  chemical  laboratory  of  the  Medical  School  of  New  York. 
Botany  was  at  first  his  study  under  Dr.  Torrey,  but  soon  his  work  with 
Dr.  Torrey;  and  here  commenced  their  loug-nnited  labors  and  publi- 
cations. From  the  first  he  showed  himseif  an  adept  io  his  methods  of 
investigation  and  in  his  terse  and  matare  style  of  soientiflo  description. 
During  the  year  1834,  while  Torrey  was  preparing  hia  monograph  on 
the  North  American  sedges,  the  Oyperacete,  Gray  had  In  hand  an  illus- 
trated memoir  on  the  genus  Bhynchospora,  iu  which  he  doubled  the 
number  of  known  North  American  species ;  and  another  also  on  "New, 
rare,  and  otherwise  interesting  plants  of  northern  and  western  New 
York."  Both  papers  were  read  before  the  Lyoenm  of  Natural  History 
of  New  York  in  December  of  that  year  (1834),  and  are  pablished  in 
volnme  lu  of  the  Annals  of  the  Lyceum.  Dr.Torrey's  monograph  was 
read  on  the  8th  of  August,  1836 ;  and  in  it  he  says  that  the  part  on 
the  genera  Bhynchospora  and  Ceratoschoanns  was  prepared  by  Dr. 
Gray,  and  that  bis  descriptions  are  so  fall,  that  he  gives  only  his  list  of 
the  species,  with  snch  alterations  as  he  has  tfaooght  it  advisable  to 
make,  and  some  additional  matter  received  since  the  pnblloation  of  his 
paper.  Daring  1834, 1835,  two  volumes  of  a  work  on  North  American 
GraminesB  and  Oyperacete  were  issued  by  him,  (each  containing  a  hoa- 
dred  species,  and  illustrated  by  dried  specimens,) — now  rare  volnmes, 
as  only  a  small  edition  was  pablished  through  private  subscription. 
The  first  of  these  volumes,  issued  in  February,  1834,  only  three  years 
after  his  graduation  at  the  Fairfield  Medical  School,  is  dedicated  to 
his  instructor  and  friend  Dr.  James  Hadley.  The  preface  acknowl- 
edges his  indebtedness  to  Dr.  Torrey  and  to  Dr.  Henry  P.  Sartwell,  of 
Penn  Yan.  Of  the  species  described  as  new  in  the  work,  the  first  one. 
No.  20,  from  specimens  collected  by  Dr.  Sartwell,  turned  ont  to  be 
Nuttal's  Calama^oatit  amfinia.  Bat  the  next  one.  No.  28,  Panicum 
xa»tkophj/sum,  from  the  vicinity  of  Oneida  Lake,  stands  and  is  the 
first  of  the  thousands  of  good  Asa-Gray  species.  Thus  Gray's  botani- 
cal investigations  were  well  begun  before  bis  twenty-fifth  year  had 
passed. 

*  Page  340.  The  article  is  in  tbe  second  Dumber  of  the  volame,  which  was  iuaed 
JauDary  1,  aod  ii  wltbont  date  ;  the  oua  followiog  it  is  dated  September  6,  1633. 
Tbe  paper  ttaeiefoie  was  probaDI;  written  in  the  antnmn  of  1833,  after  a 
exoanioa. 
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In  February  or  March  of  1835  tie  gave  his  last  instrnctioD  at  the 
Utica  High  School.  He  expected  to  eoDtinueas  Dr.  Torrey's  assistant 
the  following  season ;  but  "  the  prospects  of  the  Medical  School  were 
BO  poor  that  Dr.  Torrey  conld  not  afi'ord  to  employ  him."  He  never- 
theless retarned  to  N'ew  York  in  the  antnmn,  toob  the  position  of  curator 
and  librarian  of  the  Lyceum  of  Natural  History,  and  continued  bis 
botanical  iDvesttgations.  Daring  the  summer  he  had  begun  the  prep- 
eration  of  his  "  Elements  of  Botany,"  and  in  the  course  of  1836  the 
work  appeared.  It  showed  the  scholar  in  ita  science  and  in  its  style. 
The  subjects  of  vegetable  structure,  physiology,  and  classiAcation  were 
presented  in  a  masterly  manner,  though  within  a  small  compass.  The 
book  moreover  sbowecl  his  customary  independence  of  judgment  and 
clear  bead  in  various  criticisms  and  suggestions, — later  investigations 
sustaining  them,  much  to  his  gratification. 

The  Wilkes  Exploring  Expedition  came  near  making  a  profound  im- 
pression ou  Gray's  life.  In  the  summer  of  1836  the  position  of  botanist 
in  the  expedition  was  offered  him  and  accepted.  But  delays  occurred 
in  the  time  of  sailing,  and  changes  were  threatened  that  threw  uncer- 
tainties over  the  cruise,  and  for  these  reasons,  and  on  account  of  the 
work  OD  the  North  American  Flora,  of  which,  by  invitation  of  Dr. 
Torrey,  he  was  to  be  joint  author,  bis  resignation  was  sent  in  the  fol- 
lowing year.  The  expedition  changed  its  commander  from  Commodore 
Patterson,  over  a  ship-of-the-line,  to  Lieutenant  Charles  Wilkes,  with  a 
squadron  of  two  sloops-of-war  (better  adapted  for  the  purpose),  besides 
other  vessels,  six  in  all,  and  sailed  in  Angust,  1838.  The  foar  years 
abroad  would  have  given  him  an  opportunity  for  observations  and  dis- 
coveries that  would  have  rejoiced  him — excnrsions  in  Madeira,  the 
Canaries,  to  the  Organ  Monntains  in  Brazil,  a  brief  look  about  Orange 
Bay  near  Cape  Horn,  excnrsions  to  the  Andes  of  Chili  and  abonl  lower 
Pern,  over  Oregon  and  Washington  Territory,  and  parts  of  California, 
through  numerous  island  groups  of  the  Sonth  and  North  Pacific,  in 
Australia  and  New  Zeali^nd,  about  LuKon  in  the  Philippines,  at  Singa- 
pore, at  Cape  of  Good  Hope  and  St.  Helena — and  his  open  mind  would 
have  gathered  in  facts  on  the  relations  and  geographical  distribution 
of  species  that  would  have  beeu  to  him  a  mine  of  wealth  as  science  ad- 
vanced ander  Darwin's  lead.  The  place  of  botanist  in  the  expedition 
was  well  occupied  by  the  mast  excellent,  indefntigable^and  many-sided 
zoologist  Dr.Charles  Pickering,  and  by  Mr.  William  D.  Breckenridge,  a 
Scoteh  gardener  and  zealons  collector,  and  Mr.  William  Rich ;  but  with 
Dr.  Gray,  devoted  to  the  one  subject,  great  results  would  have  been 
accomplished.  North  American  Ltotany  however  would  no  doubt  have 
suffered. 

By  October  of  1S3S,  a  coaple  of  months  after  the  sailing  of  the  Explor- 
ing Expedition,  two  parts  of  the  iirojected  "  Flora  "  were  already  oat. 
But  so  many  doubtful  points  had  been  brought  to  light,  that  a  stndy  of 
foreign  herbaria  had  become  imjierative.    Dr.  Gray  had  accepted,  dnr- 
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iDg  thu  summer,  the  obair  of  botany  in  the  receDtly  founded  Uoiversity 
of  Michigan,  bat  with  the  condition  that  he  should  have  a  year  abroad 
for  study ;  »nd  the  year  was  given  to  this  object.  All  the  herbaria  of 
Bnrope  were  carefully  examined  with  regard  to  the  type-specimena  of 
Americau  plants,  and  full  notes  taken  for  use  in  the  discrimination  and 
identification  of  species.  The  fortieth  volume  of  the  American  Jonnial 
(April,  1841)  opens  witii  a  highly  interesting  paper  by  him,  giving  ac- 
coDDts  of  these  herbaria,  their  contribatom,  condition,  and  special  char- 
acters, commencing  with  tbat  of  Linmens  aud  the  story  of  its  career  before 
leaching  the  Linnean  Society  of  London,  His  .labors  abroad  involved 
an  immense  amount  of  detailed  and  exact  observation,  requiring 
thorough  knowledge,  excellent  jadgment,  and  a  retentive  memory ;  and 
he  came  home  well  stored  for  the  work  which  be  and  Torrey  had  in 
band. 

Moreover,  be  made  during  the  trip  the  personal,  acqnaintanoe  of  the 
leading  botanists  of  England  and  the  Continent,  and  had  ftt>m  all  a 
cordial  reception. 

"In  Glasgow  he  made  the  acquaintance  of  William  Jackson  Hooker, 
the  founder  of  tbu  greatest  of  all  herbaria,  the  author  of  many  works 
upon  botany,  who  bad  already  published  a  large  part  of  bis  "Flora 
Boreali-Americana,"  iu  wbich  were  described  the  plants  of  British 
Xorth  America,  awork  jnst  then  ofspecial  interest  to  the  young  Ameri- 
can, because  it  first  systematically  displayed  the  discoveries  of  David 
Douglas,  of  Dmmmond,  Richardson,  and  other  English  travelers  in 
.North  America.  At  Glasgow,  too,  was  laid  the  foundation  for  his  life- 
long friendship  with  the  younger  Hooker,  then  a  medical  student  seven 
years  his  junior,  but  destined  to  become  the  explorer  of  New  Zealand 
and  Antarctic  floras,  the  intrepid  Himalaya  traveler,  the  associate  of 
George  Bentham  in  the  autborttliip  of  the  "Ueuera  Plantaruni,"  a  presi- 
dent of  the  Boyal  Society,  and,  like  his  father,  thedirector  of  the  Royal 
Gardens  at  Kew.  At  Edinburgh  he  saw  Grevtlte,  the  famous  crypto- 
gamist;  while  in  London,  Francis  Boott,  an  American  long  resident  in 
England,  the  author  of  the  classical  history  of  the  genus  "  Oarex,''  and 
at  that  time  secretary  of  the  Linnean  Society,  opened  to  him  every  bo- 
tanical door.  Here  he  saw  Robert  Brown,  then  the  chief  botanical  fig- 
ure in  Europe,  with  the  exception,  perhaps,  of  De  Candolle ;  and  Men- 
ziee,  who  fifty  years  before  had  sailed  as  naturalist  with  Vancouver  on  his 
great  voyage  of  discovery ;  and  Lambert,  the  author  of  the  snmptnons 
history  of  the  genus  "Finns,"  in  whose  hospitable  dining-room  were 
stored  the  plants  upon  which  Pursh  had  based  his  North  American 
Flora.  Here,  too,  he  met  Beutham  and  Lindley  and  Bauer,  and  all  the 
other  workers  in  his  scientific  field. 

>'A  visit  to  Paris  brought  him  tbe  acquaintance  of  the  group  of  dis- 
tinguished botanists  then  living  at  the  French  capital:  P.  Barker 
Webb,  a  writer  upon  the  botany  of  the  Canaries ;  tbe  Baron  Delessert, 
Aohille  Richard,  whose  father  had  written  the  Flora  of  Micbaux :  Mir- 
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be),  already  old,  but  atill  actively  engaged  iD  ioveatigatioos  upon  vege- 
table anatomy;  Spacb;  DocaiBue,  then  »  joaag  aide  »aturali»te  at  the 
Jardin  des  Flantes,  of  wbicb  be  was  afterward  to  become  the  distin- 
guisbed  director;  Angaste  St.  Hilaire,  tbe  uaturaliHt  of  tbe  Dnke  of 
Luxembourg's  expedition  to  Brazil,  and  at  that  time  in  the  foil  enjoy- 
ment of  a  great  reputation  earned  by  bis  works  upon  the  Brazilian  flora ; 
Jacques  Gay;  Oaudicbaud,  the  naturalist  of  the  voyage  of  I/(Jrauie  and 
LaPbyslcienne;  the  yonug  Swiss  botanist  Bdmond  Boisser,  tbe  Spanish 
traveler,  and  later  one  of  the  most  importaQtcoDtrtbntors  to  systematic 
botany  in  bis  claaaioal  *<  Flora  Orientalls ; "  Adrien  de  Jasslea,  grand- 
nephew  of  Bernard,  and  sou  of  Laurent  de  -Inssiea,  himself  a  worthy 
and  distingniahed  represeatative  of  a  family  uoeqnaled  in  botanical 
IVtme  and  acoomplishmeDt. 

"  At  Hontpellier  Dr.  Gray  passed  several  days  with  the  botanists 
Delile  aud  Donal,  apd  then  hurried  on  to  Italy,  where  at  Padua,  in  tbe 
most  antueat  botanical  garden  in  Kurope,  be  made  tbe  acquaintance  of 
Tisiaai,  at  that  time  one  of  the  principal  botanists  in  Italy.  At  Vienna 
he  saw  the  learned  Endliober,  the  author  of  a  classical  '*  Geuera  Fian- 
tarum; "  and  at  Mnnicli,  Von  Martius,  the  reuowoed  Brazilian  traveler, 
the  historian  of  the  palms,  and  tbe  earliest  contributor  to  that  stupen- 
dous work  the  "  Flora  Brasiliensie."  which  bears  his  name ;  and  here,  too, 
was  ZnooarinI,  the  collaborator  with  Von  Siebotd  in  tbe  "  Flora  Ja- 
ponica."  Geneva  then — aa  at  the  present  time,  was  a  center  of  scientific 
activity;  and  there  he  made  the  personal  acquaintance  of  the  De  Can- 
doiles,  father  and  son,  and  worked  in  their  unrivalled  herbarium  and 
library.  He  saw  Schlechtendal  at  Halle;  and  at  Berlin,  Klotzscb,  Kanth, 
and  Ehrenberg, — familiar  names  in  the  annals  of  botanical  science. 
Alpboose  De  OandoUe  and  Sir  Joseph  Hooker  alone  are  left  of  the  bril- 
liant group  of  distingaished  naturalists  who  cordially  welcomed  tbe 
young  American  botanist  In  1839."* 

Dr.  Gray  also,  while  abroad,  performed  a  great  service  for  the  Uni- 
versity of  Michigan  in  superintending  the  selection  of  works  for  tbe 
nucleus  of  its  library ;  aud  the  University  showed  its  appreciation  ofhis 
judgment  and  of  the  benefit  to  tbe  institution,  by  honoring  him  and 
itself  at  its  semi-centennial  celebration  the  past  summer  by  conferring 
on  him  the  degree  of  Doctor  of  Laws. 

Agfun  at  home,  and  now  well  equipped  for  conquering  difficulties 
about  American  species,  he  went  at  the  Flora  with  new  vigor.  The  first 
volume  was  completed  by  Torrey  aud  Gray  in  18i0  and  the  second  iu 
February,  1843.  In  the  interval  between  these  dates,  during  the  sum- 
mer of  1811,Gray  spent  five  to  six  weeks  in  a  botanical  excursion  through 
the  valley  of  Virginia  to  the  snmmita  of  the  high  mountains  of  North 
Carolina.  A  letter  about  the  trip,  addressed  Iq  Sir  William  J.  Hooker, 
published  in  this  Journal  in  18j3,  first  gives  an  account  of  the  excar- 
sious  into  these  regions  by  his  predecessors,  Bartram,  Michaax,  and 
'Pmni  a  aketcli  of  Dr.  Gray  by  Prof.  C.  8.  Sargent. 
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4obn  Fraser,  of  the  laat  centnry,  and  John  L;on,  Michaaz  theyonnger, 
Fursb,  Kuttall,  Curtis,  and  others,  of  this,  mentioDiDg  their  discoveries, 
with  critical  remarks  on  the  species  they  observed  and  on  their  distri- 
batiou ;  ami  then  he  describes  his  own  journey,  adding  notes  on  the 
|>)antB  met  with  by  t)ie  way  and  in  the  moHOtalDs,  coinmenclDg  hta  ob- 
servations at  Sarper'e  Ferry.  His  journey  among  the  North  Oarolina 
mountains  included  the  ascent  of  the  "  Grandfotber,"  5,897  feet  in  eleva- 
tion, and  the  Bean  Mountain,  t>,306  feet.  This  is  one  among  a  nuint>er 
of  such  exeuraioDS. 

Another  labor  of  this  period  was  the  revision  of  his  "  Elements  of 
Botany,"  which,  without  much  change  of  general  method,  ho  made  a 
far  more  comprehensive  and  thorough  treatise,  and  in  1842  isaned  under 
the  title  of  the  "Botiinical  Text-book.**  Since  then  successive  editions 
have  appeared  with  large  advances,  as  the  'science  required.  By  the 
filth  edition,thatof  1879,  the  subject  had  ao  expanded  that  it  was  di- 
vided, and  the  worit  made  to  include  only  Structural  Botany,  covering 
Morphology,  Taxonomy  and  I'liytograpby,  leaving  Physiological  and 
Oryptogamic  botany  to  other  bauds.  The  second  volume,  an  exposition 
ofPbysiological  Botany,ap|>eared  in  1885  from  the  pen  of  hia  colleague, 
Prof.  G.  L.  Ooodale.  A  third  volume  on  Oryptogamic  Botany  is  prom- 
ised by  another  colleague.  Prof.  W.  G.  Farlow, 

Gray  never  entered  on  dnty  at  the  Michigan  University,  it  being  im« 
possible  for  him  to  carry  on  bis  publications  so  far  away  from  the  New 
York  herbaria  and  botanical  libraries.  In  1812  he  was  invited  by  the 
Fellows  of  Barvard  College  to  the  Fisher  Professorship  of  Natnral 
History,  recently  founded  on  a  bequest  by  Dr.  Joshua  Fisher.  The 
duties  of  the  professorship  included  tbedeliveryof  a  course  of  lectures 
on  Iratauy,  and  the  direction  of  a  small  botanic  garden  which  bad  been 
established  in  Cambridge  in  1805,  under  the  aaspices  and  with  the 
assistance  of  the  Massachusetts  Society  for  promoting  Agriculture. 
Thomas  Nnttall  had  charge  of  the  garden  from  1822  to  1828,  and  after 
that  it  was  without  a  bead  until  the  appointment  of  Dr.  Gray.  Tbe 
garden  was  Btil)  poor  in  funds,  and  had  not  even  a  herbarium  to  aid 
Gray  in  his  botanical  studies.  Bat  be  entered  on  the  duties  with  zeal, 
condncted  the  required  lectures  in  the  most  lucid  and  attractive  man. 
ner,  freely  gave  the  use  of  his  study  to  such  students  as  wished  to  learn 
more  of  tbe  science  than  they  could  acquire  from  the  lectures,  and 
gathered  a  vast  faerbarinm.  And  all  tbe  time  be  carried  on  an  enor- 
mous correspondence  with  promptness,  and  answered  all  social  demands 
with  unfailing  courtesy,  besides  continuing  bis  botanical  investigations 
and  writing  books  and  memoirs.  These  duties  continued  nntil  1872, 
when  he  was  relieved  from  tliat  of  teaching  and  the  charge  of  tbe 
garden.  In  1864  hemade  theoOer  toHarvardCollegeof  theherbarium 
and  libniry  which  be  bad  gathered,  already  very  large,  ou  conditio.i  of 
their  erecting  a  Are- proof  building  to  contain  them,  which  was  ii'jcepte<l. 
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Botaaical  work  w^  always  in  progress  in  some  form.  One  of  the 
very  valuable  parts  of  it  consisted  in  bis  contribations  to  the  American 
Journal  of  Science, — which  were  coutinueti,  with  scarcely  any  interrup- 
tion, for  the  love  of  the  science  and  of  the  men  engaged  in  it.  Gvery 
important  work  as  it  was  issued  was  here  noticed,  wirh  often  oriiical 
remarks,  or  additional  facts  and  illustrations,  or  modifications  of  opin- 
ions, that  gave  them  great  scientific  value.  And  not  the  least  inatmc- 
tive  and  attractive  part  were  the  biographical  sketches  of  deceased 
botanists,  European  as  well  as  American;  for  to  him  the  world  was  all 
one,  and  all  botanists  were  akin.  He  was  snre  to  criticise  what  he  be- 
lieved to  be  wrong ;  bat  it  was  done  so  fairly,  with  so  evident  a  desire 
for  scientific  accuracy,  and  in  so  kind  a  spirit,  that  offense  was  rarely 
given.  A  botanist  of  eminence  says  that  "  these  notices  form  the  best 
history  of  .the  botanical  htfiratnre  of  the  last  fifty  years,  and  of  tbe  prog- 
ress and  development  of  botanical  science,  that  has  been  written." 

The  fortieth  volume  of  this  Journal  (1841)  contains  an  admirable 
example  of  bis  kindly  method  of  reviewing  an  author  that  bad  foulte, 
and  of  his  critical  study  among  great  difficulties.  It  is  a  review  of  the 
botanical  writings  of  Itafiuesque,  that  entbusiastic  naturalist,  poet,  etc, 
witb  reference,  not  to  his  fonlts,  but  to  the  value  to  be  attached  to  his 
numerous  genera  and  species  and  their  recognition  in  American  Botany. 
Thronghont  there  is  a  full  appreciation  of  Ra&nesque's  sagacity  in  many 
of  bis  discriminations,  a  fair  presentation  of  bis  scientific  claims,  of  his 
love  of  nature  and  greater  lovo  of  self,  without  a  harsh  word  for  his 
errors  or  egotism;  and  only  a  citing  of  a  sentence  here  and  there,-or  a 
fact,  that  enables  Baflnesque  to  make  his  own  presentations  as  to  bis 
species  and  genera,  with  a  bare  mention  of  bis  "twelve  new  species  of 
thunder  and  lightning." 

The  publication  of  the  second  volume  of  the  "  Flora,"  in  1843,  ended 
that  work.  The  territory  of  the  United  States  afterward  took  larger 
dimensions,  and  new  fields  were  to  be  explored  before  a  complete 
"Flora"  could  be  publii^bed.  Torrey  was  engaged  on  these  studies 
until  bis  death  in  1873 ;  and  Gray  also  was  publishing  memoirs  that 
were  contributions  to  the  subject.  Gray's  various  memoirs  include — 
descriptions  of  the  collections  made  by  Lindheimer,  in  western  Texas 
(1843-'48);  by  Fendler,  in  New  Mexico  (1816-'47);  by  Wright,  near  the 
boundary  of  Texas  and  Mexico  (1849  and  1851-'52} ;  by  Tburber,  along 
the  United  States  and  Mexican  boundary  (l$51-'52);  the  Botany  of  vari- 
ooB  Government  surveys,  and  other  Government  reports,  and  a  portion 
of  the  Botany  of  California.  Other  papers  are  distributed  through  the 
publications  of  learned  societies,  especially  the  American  Academy  of 
Arts  and  Sciences  of  Boston,  which  contains  hundreds  of  pages  of  them, 
the  Proceedings  of  the  Philadelphia  and  California  Academies,  the 
Boston  Society  of  Katural  History,  the  LIniiean  Society  of  London,  etc 

Farther,  the  plants  of  the  Wilkes  Exploring  Expedition,  exclusive 
of  the  ferns  and  those  from  western  North  America,  were  early  sent  to 
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bim  for  duscriptioa;  and  m  1854  »pi>eared  his  Report,  iu  quarto,  accoin- 
paaied  by  a  folio  atlas,  containing  a  hundred  plates. 

Gray  was  three  times  over  the  Bocky  Mountain  region  to  the  Pacific 
coast.  On  tfae  second  trip  he  was  accompanied  by  Sir  Joseph  Hooker; 
and  an  important  paper  on  the  "Vegetation  of  the  Kocky  Mountain 
Region"  by  them  is  published  in  the  Reports  of  the  Uayden  Oeological 
Surrey  for  1878.  He  was  in  Europe  again  in  the  years  1850-'51.  A  note 
from  Mrs.  Gray  says,  "  He  vent  abroad  especially  for  the  plants  of  the 
Wilkes  Espedition.  After  trareling  in  Switzerland  (going  up  the 
Rhine  to  Geneva,  where  he  worked  awhile  in  DeOandoIle's  herbarium), 
we  went  to  Mnnich  and  saw  Martins,  and  then  back  to  England  by 
Holland.  On  the  first  of  October  we  went  into  Herefordshire  to  the 
country  place  of  George  Bentham,  and  sp^nt  two  months  there,  Mr. 
Bentham  going  over  with  Dr.  Gray  the  collection  which  had  been 
Bent  out  from  America,  a  most  generous  piece  of  work."  It  was  at  this 
time,  while  at  the  Kew  Gardens,  near  London,  that  he  had  the  passing 
introductioQ  to  Darwin,  alluded  to  in  Darwin's  first  letter  to  him.* 

In  1S68  he  crossed  the  ocean  the  fourth  time,  going  in  September  and 
returning  in  November  of  the  following  year.  He  was  hard  at  work 
over  herbaria  at  Eew  during  both  antumns,  and  worked  also  in  Paris, 
Munich,  Geneva,  and  elsewhere,  but  with  more  holiday  thau  in  any 
journey  he  took,  except  the  last.  In  this  visit  he  was  twice  with  Dar- 
win, first  in  the  autumn  of  1368,  and  then  iu  October,  1869. 

After  forty  years  of  studying  and  discriminating  among  the  older 
species  of  the  continent  and  their  representatives  abroad,  and  of  de- 
scribingspeciesfrom  late  discoveries,  and  of  work  at  classification,  with 
experimental  work  at  Flora-making  during  the  years  1838  to  1843,  he 
van  finally  ready,  in  187S,  with  the  first  part  of  a  new  Xorth  American 
"Flora,"  to  which  be  gave  the  name  of  "Synoptical  Flora  of  North 
America."  This  first  part  contained  the  GamopetaliB  after  the  Com- 
positie.  A  second  part  was  published  in  1881,  comprising  the  Capri- 
foliacete  to  the  Gompositie  inclusive,  or  the  ground  of  the  second  vol- 
ume of  Torrey  and  Gray's  Flora;  so  that  the  middle  half  of  the  entire 
Flora  is  now  completed.  The  two  parts  cover  974  closely  printed  pages. 
"They  are  masterpieces  of  clear  and  concise  arrangement,  and  of  com- 
pactness and  beauty  of  method,  and  display  great  learning  and  ana- 
lytical power."  The  progress  of  the  science  since  the  time  of  Michaus  • 
is  well  exhibited  in  the  fact  that  while  this  author  knew  193  species  of 
Oompositne  when  he  published  his  Flora,  Gray,  seventy-flve  years  later, 
describes  no  less  than  1,636  species  under  239  genera. 

During  these  years  Dr.  Gray  added  to  the  resources  of  the  instructor 
in  Botany  by  the  publication  of  his  "Manual,"  a  descriptive  work 
including  all  species  growing  east  of  the  Mississippi  and  north  of  Ten- 
nessee and  North  Oarolina.  It  was  first  issued  in  1818,  and  its  fifth  luid 
lastetlition  in  1SC3.  The  "Elementary  I^essons  in  Botany  and  Vegu- 
"Diirwiii's  Lifu  ami  I.utturs,  [i.  4ao. 
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tublo  Physiology,"  also,  was  published  first  iu  1868,  as  an  accompani- 
meiit  to  the  Maoual,  nnd  has  had  its  five  editious  at  nearly  the  same 
dates.  Tlie  first  volume  of  snothei' companion  work  to  tlieMannal  was 
issued  in  1848, — hia  "  Genera  Illastrata,"  containing  descriptious  of  the 
genera  of  the  United  States  Flora,  with  illnstrations  of  great  beauty 
by  I.  Sprague ;  and  in  1819  a  second  volume  was  pnblisbed,  carrj-ing 
the  works  nearly  to  the  Leguminosie;  and  here  it  stopped,  on  account 
mainly  of  the  expense.  His  "  Field,  Forest,  and  Garden  Botany,"  a 
useRil  flora  for  schools,  came  out  in  18C8:  and  the  charming  smaller 
volumes,  "  How  Plants  Grow  "  and  "  How  Plants  Behave,"  respectively 
in  1858  and  1876.  The  latter  was  prompted  by  Darwin's  works  on 
Insectivorons  Plants,  the  Orchids,  and  Dimorphism,  and  both  are  weU 
adapted  to  the  young  student  and  all  nninitiated  readers. 

Besides  the  subjects  of  Gray's  investigations  already  mentioned,  two 
others  of  a  wider  philosophical  character  interested  him  deeply  :  one, 
in  which  he  was  pioneer,  the  other,  the  Origin  of  Species,  aft«r  Darwin. 

The  first  of  these  subjects  was  the  Geographical  Distribution  of 
Plants,  and  particularly  the  species  of  the  northern  United  States 
both  within  aud  beyond  the  bounds  of  the  cootiuent,  and  the  bearings 
of  the  facts  on  variation  and  origin. 

His  first  paper  on  the  subject  is  contained  in  volumes  XXII  and  KXlii 
of  the  American  Journal  of  Science,  the  numbers  for  September,  1856, 
and  January  and  May,  1857.  It  was  written  partly  iu  compliance  with 
the  request  of  "an  esteemed  correspondent"  for  a  list  of  American 
atpiue  plants,  who,  as  now  appears,  was  Darwin.  Darwin's  Life  con- 
tains, on  page  120,  the  letter,  and  shows  that  its  date  was  April  25, 
1835;  and,  also,  a  second  letter  of  June  8, 1855,  which  opens  thus:  "  I 
thank  you  cordially  for  your  remarkably  kind  letter  of  the  22d  nit.,  aud 
for  the  extremely  pleasant  and  obliging  manner  in  which  yon  have  taken 
'  my  rather  troublesome  qnestions.  I  can  hardly  tell  yon  how  much  your 
list  of  alpine  plants  has  interested  me."  And  then  Darwin  puts  more 
questioils  to  his  genial  correspondent. 

The  long  paper,  modestly  entitled  "Statistics  of  the  Flora  of  the 
United  States,"  contains  numerous  tables,  comparing  as  regards  plants 
tho  northern  United  States  with  Europe  on  oue  side,  and  Asia  and 
Japan  on  the  other;  the  eastern  part  of  the  country  with  the  western, 
aud  with  the  adjoining  continents  in  the  north  temperate  zone;  the 
plants  of  alpine  and  subalpine  regions  in  the  northern  United  States, 
and  their  distribution  southward  and  eastward  and  westward  over  the 
other  continents;  the  distribution  of  species  common  to  this  country 
and  Europe,  as  to  size  of  orders  and  genera ;  also,  as  regards  related 
and  representative  species,  and  the  same  for  eastern  and  western 
America;  lists  of  species  of  widely  sundered  habitation;  with  numer- 
ous other  points,  and  abundant  explanatory  remarks;  making  thus  a 
thorough  philosophical  digest  of  the  subject  of  geographical  distribu- 
tion, having  all  the   completeness  as  respects  the  northern  United 
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States  that  the  esUting  state  of  the  soieace  admitted  of.  He  closes 
witti  a  general  review  of  the  characteristics  of  tbe  North  American 
flora. 

In  the  coarse  of  tbe  pages,  he  advocates  the  idea  of  a  single  area  of 
origin  for  a  species,  with  dispersion  at  an  epoch  more  or  less  ancient, 
to  accoant  for  distribution ;  sastaias  Darwin's  "  surmise  "  as  to  the 
Bpeoies  of  large  genera  having  a  greater  geographical  area  than  those 
of  small  genera;  observes  that  a  large  percentage  of  tbe  extra  Euro- 
pean types  of  eastern  America  are  shared  with  eastern  Asia,  and 
finds  "  that,  curiously  enough,  eleven,  or  one-third,  of  our  strictly  alpine 
species  common  to  Europe — all  but  one  of  tbem  arctic  in  the  Old 
World — are  not  kuowu  to  cross  tbe  Arctic  circle  on  this  coutineut;  so 
that  it  seems  almost  certain  that  the  interchange  of  alpine  species 
between  us  and  Europe  must  have  taken  place  in  tbe  direction  of  New- 
foundland, Labrador,  and  Greenland,  rather  than  through  the  polar 
■  regions"  {Iinr,  73). 

Two  years  later,  in  18S9,  Dr.  Gray  had  studied  a  collection  of  plante 
fh>ni  Japan  (alluded  to  in  the  former  paper,  xxiii,  369,  as  in  band), 
which  bad  been  collected  by  Bdr.  Charles  Wright ;  and  his  memoir  on 
the  subject,  read  that  year  before  the  American  Academy  of  Arts  and 
Sciences,  closes  with  a  sequel  to  the  subject  of  Geographical  Dis- 
tribution, bringing  out  ooDclusions  of  still  higher  interest.  He  starts 
ofl'  with  the  then  new  announcement  and  ite  evideuoe,  that  among  the 
plants  of  Japan,  more  species  are  represented  in  Europe  than  over  the 
nearer  land,  western  North  America;  more  in  eastern  North  America 
than  in  either  of  the  other  two  regions;  aud  adds,  that  hence,  there 
has-been  a  peculiar  intermingling  of  the  eastern  American  and  eastern 
Asia  floras,  which  demands  ezplaaatiou.  The  explanation  be  finds  iu 
tbe  idea  of  migrations  to  and  from  the  arctic  regions,  determined  in 
part,  at  least,  by  tbe  climate  of  tbe  preglacial,  glacial,  and  postglacial 
eras,  and  that  tbe  alpiue  plauts  of  the  summits  of  the  White  Mount- 
ains, Adirondacks,  Black  Mountains,  and  AUeghanies  are  species  left 
by  the  retreating  glacier. 

Dr.  Gray  returned  to  this  subject  in  his  presidential  address,  in  1872, 
before  the  American  Association  for  tbe  Advancement  of  Science,* 
and,  owing  to  the  progress  that  bad  i>een  made  in  the  paleontology  of 
the  continent,  the  arctic  portion  as  welt  as  the  more  southern,  and  de- 
velopmeute  elsewhere  also,  he  was  enabled  to  trace  out  the  courses  of 
the  migrations  of  plants,  the  Sequoias  or  Redwoods  and  many  other 
kinds,  by  positive  facts  with  regard  to  the  arctic  and  more  southern 
floras;  and  showed  that  the  distribution  southward  into  the  western 
United  States,  into  eastern  Europe  or  western  Eurasia,  and  into  Japan 
and  Asia  or  eastern  Eurasia,  was  not  only  dependent,  as  he  had  before 
put  forth,  on  chauge  in  coutiuental  climates,  but  also  that  tbe  particu- 
lar direction  southward  was  determined  to  a  large  extent  by  fitness  of 

•Am.  Jonraal  of  Science,  1872  (3),  iv,  28^.  ^ 
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climate  as  to  heat  and  dry  uess.    The  surprising  revelations  are  now  bo 
generally  known  that  this  brief  reference  to  them  is  all  that  is  here 


Gray's  comprehensive  knowledge  of  tbo  plants  of  the  world,  of  their 
distribntion,  and  specifically  of  the  relaliotis  of  North  American  species, 
genera,  and  orders  to  those  of  the  other  continents,  and  the  precision 
of  his  knowleilge,  enabled  him  to  be  of  much  service  to  Darwin  in  the 
preparation  of  the  Hrst  edition  of  the  Origin  of  Species,  and  afterward, 
also,  in  the  elaboration  of  Darwin's  other  pnblioatioas.  His  mind  was 
not  very  strongly  bonnd  to  opinions  abont  species,  partly  because  of 
his  natural  openness  to  facts,  his  conclnsioos  seeming  always  to  have 
only  a  reasonable  prominence  in  his  philosophical  mind,  rarely  enough 
to  exclude  the  free  entrance  of  the  new,  whatever  the  source,  and  to  a 
considerable  extent  from  the  diftlculties  be  had  experienced  in  defining 
species  and  genera  amidst  the  wide  diversities  and  approximate  blend-, 
ings  which  variation  had  introduced. 

Darwin,  in  a  letter  to  Gray  written  during  the  following  summer, 
having  in  view  Gray's  article  iu  this  journal,  and  another  discussion  of 
his — published  in  the  proceedings  of  the  American  Academy,  says, 
"I  declare  that  you  know  my  book  as  well  as  I  do  myself,  and  bring  to 
the  question  new  lines  of  illustration  and  argument  in  a  manner  which 
excites  my  astotiisfament  and  almost  myenvy."  "As  Hooker  lately  said 
in  a  note  to  me,  you  are,  more  than  any  one  else,  the  thorough  master 
of  the  subject." 

Gray's  "  Darwiniana,"  published  in  1S76,  is  composed  of  a  number  of 
his  essays  and  reviews,  from  the  American  Journal  of  Science,  the 
"Nation"  and  the  "Atlantic  Monthly,"  together  with  a  closing  chapter, 
written  for  the  volume,  entitled  "Evolutionary  Teleology."  The  last 
chapter  brings  out  Gray's  adherence  to  the  doctrine  of  natural  selec- 
tion, and  also  his  divergence  from  true  Darwinism.  These  divei^ences 
are  tbns  expressed: 

"We  are  more  and  more  convinced  that  variation,  and  therefore  the 
ground  of  adaptation,  is  not  a  product  of,  but  a  response  to,  the  action 
of  the  eDvironment.  Variations,  iu  other  words  the  differences  between 
individual  plants  and  animals,  however  originated,  are  evidently  not 
from  without,  but  from  within;  not  physical,  but  physiological."  And 
elsewhere  he  has  said  that  the  variation  iu  a  species  ia  apt  to  take  place 
in  particular  directions  and  make  linear  ranges  of  varieties,  as  often  ex- 
emplified among  plants;  which  accords  with  the  preceding  oonolosion, 
pp.  386. 

Again  speaking  of  the  forms  of  Orchids  and  their  coonectaon  with, 
and  relation  to,  insect  fertilization,  he  says:  "We  really  believe  that 
these  exquisite  adaptations  have  come  to  paan  in  the  course  of  nature, 
and  nnder  Natural  Selection,  bnt  not  that  Natural  Selection  alone  ex- 
plains or  in  ajust  sense  originates  them.  Or.  rather,  if  this  term  is  to 
stand  for  sufBcient  cause  and  rational  explanation,  it  must  denote  or  in- 
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elude  that  iuscnitable  sometbiug  which  produces,  an  well  »8  that  which 
resuUs  in  the  sarvival  of,  'the  fittest,'"  p.  388. 

Neither  of  these  doctriuea  is  strictly  Darwioian,  though  not  at  Tariauce 
with  Natural  Selectiou.  They  take  away  what  has  often  been  urged 
against  Darwiuism:  the  idea  that  the  environment  under  Natural  Se- 
lection dominates  in  the  determiuatiou  of  the  direction  of  variation,  and 
hence  that  evolution  comes  chiefly  through  external  comlitions;  and 
snbstitntes  the  idea  that  the  environment  works  under  organic  control 
throagh  Natural  Selection.  C>ne  view  implies  that  the  environment  in- 
fluence is  superior  to  organic  Jaw  in  the  process ;  the  other,  that  organic 
law  is  superior  to  the  environment.  Moreover,  Gray's  last  sentence  ex- 
presses the  opinion  that  Darwin's  Natural  Selectiou  can  not  prodnce 
the  "sarvival  of  the  fittest,"  though  "  survival  of  the  fittest"  is  the  result 
brought  about.  There  is  an  "inscrutable  something"  that  "produces." 
The  writer  would  go  a  little  farther  and  say  that  the  "survival  of  the 
fittest,"  under  "nataral  selection,"  is  survival,  not  the  production  of 
"the  fittest;"  but  this  substitute  I  have  reason  to  believe  that  Gray 
would  not  accept. 

Further,  Gray  was  a  theistic  Darwinian,  as  abundantly  shown  in  his 
"Darwiniana,"  and  alike  also  in  bis  "Nataral  8cience  and  Religion." 
Here  is  his  creed  iu  his  own  words,  as  published  in  the  preface  to  the 
Darwiniana:  "I  am  scientifically  and  in  my  own  fashion  a  Darwinian, 
philosophically,  a  convinced  theist,  and  religiously,  an  accepter  of  the 
'creed  commonly  called  the  Nicene,'  as  the  exponent  of  the  Christian 
faith." 

Gray's  various  literary  or  less  scientific  papers,  contributions  mostly 
to  the  "North  American  Review,"  "Nation,"  and  the  "Atlantic 
Monthly,"  always  show  the  clear  thinker,  the  graceful  writer,  and  the 
well-stored  head,  whatever  the  topic;  aod  when  it  is  scientific,  his  method 
of  impnlarizing  and  illustrating  his  views  is  of  the  most  attractive  kind. 
.  His  last  contribution  to  the  "  Nation  "  was  a  long  characteristic  notice 
of  Darwin's  Life  and  Letters,  in  November,  showing  no  waning  in  his 
faculties;  on  tbe  contrary,  there  is  manifest  the  same  clear-headed, 
judicial,  and  sprightly  reviewer,  as  honest  as  ever  in  bis  opinions  and 
in  bis  modesty  amid  Darwin's  profuse  (he  says  efl'usive)  commendations. 

The  last  visit  to  Europe  was  made  during  tbe  past  year.  He  went 
with  the  intention  of  doing  bat  little  of  bis  herbarium  work,  and  find- 
ing pleasure  among  friends  old  and  new.  Mrs.  Gray,  as  nsaal,  was 
with  him.  It  proved  to  be  a  triumphal  time  to  the  modest  botanist, 
for  be  received  the  honor  of  doctorate  from  each  of  the  great  universi- 
ties of  Britain,  that  of  Oxford,  of  Cambridge,  and  of  Bdioburgfa.  He 
returned  in  October  in  excellent  spirits  and  health — an  apparent  prom- 
ise of  some  years  more  of  work.  He  was  soon  again  occupied  with  bis 
('Flora,"  the  completion  of  which  was  the  earnest  desire  of  all  botanists, 
yet  while  wishing  to  see  its  last  page  himself,  his  anxiety  aboat  it  had 
lessened  in  later  years,  because  aware  that  his  colleague  in  charge  of 
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the  Herbarinm,  Dr.  Sereno  Wataon — one  of  the  stadents  that  be  bad 
gatheFed  about  him — was  capable  of  taking  up  the  lines  wheoeTer  he 
should  lay  them  down. 

Gray's  standing  among  philosophers  abroad,  is  manifested  in  bis 
recent  reception  in  Great  Britain.  It  is  further  shown  in  his  having 
been  elected  an  honorary  member  of  all  the  principal  academies  or 
societies  of  science  in  Europe,  inclading  the  Boyal  Sooiety  of  London 
and  the  Institute  of  France.  He  was  president  of  the  Association  for 
the  Advancement  of  Science  in  the  year  1871,  and  bas  been  one  of  tbe 
Regents  of  the  Smithsonian  Institution  since  1874 ;  and  for  ten  years, 
At>m  1863  to  1873,  be  was  president  of  the  American  Academy  of  Arts 
and  Sciences.  In  18A4  his  portrait  in  bronze,  made  by  St.  Gandens, 
wns  presented  to  Harvard  College. 

One  of  the  most  gratifying  testimonials  from  his  fellows  in  science 
was  received  on  his  seventy-fiflh  birthday.  To  his  surprise  there  came 
greetings  or  notes  of  congratulations  from  every  American  botanist, 
old  and  yonng,  and,  along  with  tbe  notes,  a  silver  vase  embossed  with 
figures  of  the  plants  more  particularly  identified  with  his  name  or 
studies.  It  was  delightful  to  witness,  says  one  of  hia  associates,  bis 
cbild-Iike  pleasure  as  he  received  tbe  gift.  Among  the  letters  were 
some  from  friends  who  were  not  botanists.  Tbe  following  lines  were 
from  Mr.  Lowell : 

Jdst  Fatk  :  prolong  his  life,  well  spent, 

Wboee  indefatigable  bonra 

Have  been  as  gkil j  iunooent 

And  fngrant  aa  hie  flowers. 

Tbe  vase  is  about  11  inches  high  exclusive  of  the  ebony  pedestal. 
The  pedestal  is  surrounded  by  a  boop  of  hammered  silver  on  which  is 
tbe  iuscription: 

leiO  November  eigbteentli  1S85 

ASA  GRAY 

In  token  of  the  uuiveraal  esteem 

of  American  Botauiats 

Among  tbe  flowers,  in  raified  figures  about  the  vase,  the  place  of 
honor  on  one  side  is  held  by  Grayia  polpgaloidea,  and  on  tbe  other  by 
Shortia  ffalaei/olia.  On  the  Grayia  side,  the  prominent  plants  are 
Aquilegia  Canadensis,  Oentaurea  Americana,  Jeffersonia  dipkylta.  Bud- 
beckia  ^ecioaa  and  Mitchella  r^ens  ;  and  ou  the  Shortia  side,  there  are 
lAUum  Orayi,  Aster  Bigelomi,  Solidago  serotina,  and  Epigeea  repena. 
The  lower  part  of  the  handles  runs  into  a  cluster  of  Dioneea  leaves, 
which  clasps  the  body  of  the  vase,  and  their  upper  part  is  covered  with 
NoihoUena  Orayi.  Adlumia  eirrhoaa  trails  over  the  whole  back-ground, 
and  here  and  there  its  leaves  and  dowers  crop  ont  The  greetings,  in 
the  tbrm  of  cants  and  letters,  that  bad  been  sent  by  the  givers  of  the 
vase,  were  placed  on  a  simple  but  elegant  silver  plate,  which  had  within 
the  engraved  inscription :  Bearing  the  greetings  of  one  hundred  an^ 
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eighty  botauiste  of  Nortb  America  to  Asa  Gray,  on  bis  serenty-fifth 
birthday,  November  18th,  1885.' 

Botaoists  have,  as  their  common  object  of  ioterest,  that  part  of  Nat- 
nre  which  seems  by  its  free  gift  of  beauty  aud  fraffraoce  (wttbont  a 
trace  of  self,  the  dominatiog  element  in  the  animal)  fully  to  reciprocate 
affection ;  and  there  is  heuce  a  reason  for  that  feebng  of  frateruity  which 
Bach  a  giftso  beautifully  expresses,  independently  of  the  tribate  in  it  to 
the  botanist  of  botanists.  Plants  seem  thns  to  select  ftom  among  inqnir- 
iug  minds  those  whiob  are  to  be  their  investigators,  or  the  botanists. 

Darwin  flrst  mentioned  to  Gray  his  view  that "  species  arise  like 
varieties  with  mtieh  extinction,"  in  a  letter  to  Gray  of  July  20,  ISSG.t 
At  this  time  all  men  of  soienoe  with  a  rare  exception  believed  iu  the 
permanence  of  species.  J.  D.  Hooker's  Flora  Indica  of  1855  ^'assnmes 
that  species  are  distinct  creations."  |  Professor  Huxley,  in  bis  history 
of  the  reception  of  Darwinian  ideas,  says,  with  the  perfect  fairness  that 
always  has  characterized  him,  that  "  within  the  ranks  of  the  biologists, 
at  that  time  [1851-'5S],  I  met  with  nobody  [and  he  here  includes  him- 
self] except  I>r.  Grant,  of  University  OoUege,  who  had  a  word  to  say 
for  evolution ;  and  bis  advocacy  was  not  calculated  to  advance  the 
cause.  Uutside  of  these  ranlcs,  the  only  person  known  to  me  whose 
knowledge  aud  capacity  compelled  respect,  and  who  was,  at  the  same 
time,  a  thorough-going  evolutionist,  was  Herbert  Spencer.  -  -  - 
But  even  my  friend's  rare  dialectic  skill  and  copiousness  of  apt  illustra- 
tion could  not  drive  me  from  my  agnostic  position."  Lyell,  he  shows, 
was  leaning  that  way,  but  not  himself.  So  it  was  in  1857,  and  in  1868 
up  to  the  publication  of  Darwin's  and  Wallace's  papers  of  that  year.§ 

Gray  therefore  knew  of  Darwin's  views  before  the  biologists  of 
Britain,  unless  we  except  Lyell  and  J.  D.  Hooker.  Darwin  acknowl- 
edged Gray's  "remarkably  kind  letter  "on  the  5th  of  September,  1857,||  ■ 
and  was  prompted  by  bis  "  extraordinary  kindness,"  and  evidently  by 
his  assurances,  that  he  bad  no  objections  to  facts  from  any  source,  had 
great  interest  in  the  subject,  and  only  saw  some  "  grave  difficulties  " 
against  his  doctrine,  to  explain  to  Dr.  Gray  with  detail,  under  six 
heads,  the  prominent  facts  and  arguments  iu  tbe  theory  of  "  Natural 
Selection,"  which  be  says  is  the  "title  of  his  book."  This  letter  is  the 
Srst  exposition  that  Darwin  bad  made  of  hie  theory,  and  hence  it  has 
proved  to  have  great  documentary  value. 

A  letter  wbicb*  the  writer  received  from  Gray  iu  the  interval  be- 
tween Darwin's  two  letters,  dated  December  13, 1850,  shows  well  tbe 
state  of  his  mind  at  that  time.  He  says :  *'  On  the  subject  of  species, 
their  nature,  distribution,  what  system  in  natural  history  is,  etc.,  cer- 
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taio  iiiferetices  are  slowly  eettliag  tbcmaelveH  in  my  mind  or  taking 
Hliitpe;  but  ou  some  of  the  most  vexed  questions,  I  have  as  yot  no 
opinion  ffbatever,  and  no  very  strong  bias,  thanks  partly  to  the  fact 
that  I  can  tbink  of  and  iuvestigate  sucb  matters  only  now  and  tben, 
and  in  a  very  desultory  way."" 

In  a  letter  of  a  year  later,  aubseqnent  in  date  to  Darwin's  letter, 
Gray  wrote  me  with  reference  to  iny  paper  on  "  Species,"  read  at  the 
meeting  of  the  American  Association  in  August,  1857, — which  paper 
may  be  taken,  perhaps,  as  a  culmination  of  the  paat,  just  as  tbe  new 
fatnre  was  to  make  its  appearance, — pointing  oat  to  me  tbe  fatal  objec- 
tion to  my  argnment. 

His  words  {dated  Kovember  7)  are  worth  quoting :  "  Taking  the 
cue  of  species,  if  I  may  so  say,  from  the  inorganic,  yon  develop  the 
subject  to  great  advantage  for  your  view,  and  all  yon  say  must  have 
great  weight  in 'reasoning  from  the  general.'  But  in  reasoning  from 
inorganic  species  to  organic  species,  and  in  making  it  tell  where  yon 
want  it,  and  for  what  you  want  it  to  tell,  you  must  be  sure  that  you  are 
naing  the  word  species  in  tbe  same  sense  iu  tbe  two;  that  the  one  is 
really  the  equivalent  of  the  other.  That  is  what  I  am  not  yet  conviooed 
of;  and  so  to  me  the  argument  comes  only  with  the  force  of  an  analogy, 
whereas  I  suppose  yon  want  it  to  come  as  demonstration.  Very  likely 
you  could  convince  me  that  there  is  no  fallacy  in  reasoning  from  the  one 
to  the  other  to  tbe  extent  you  do.  But  all  my  experience  makes  me 
cantiottS  and  stow  about  building  too  mneb  on  analogies,  and  uutil 
I  see  further  aud  clearer  I  must  continue  to  think  there  is  an  essential 
difference  between  kinds  of  animals  or  plants  aud  kinds  of  matter. 

"  How  far  we  may  safely  reason  from  the  one  to  the  other  is  tbe 
question.  If  we  may  do  so  even  as  far  as  you  do,  might  not  Agasstz  (at 
-  least  plausibly)  say  that  as  the  species  Iron  was  created  in  a  vast  number 
of  individuals  over  tbe  whole  earth,  so  the  presumption  is  that  any 
given  speclesofplantsor  animals  was  originated  in  as  many  individuals 
ns  there  are  now,  and  over  as  wide  an  are» ;  the  human  species  nntler 
as  great  diversities  as  it  now  has,  barring  historical  intermixture;  thus 
reducing  the  question  between  you  toinsignilicauc^T  because,  then,  the 
question  whether  men  are  of  one  or  of  several  species  would  no  longer 
be  a  question,  or  of  much  consequence.  Von  may  answer  him  from 
another  starting  point,  do  doubt;  but  he  may  still  insist  that  it  is  a 
legitimate  carrying  out  of  your  principle." 

In  the  same  letterGray  prophesies  iis  follows,  from  actual  knowledge, 
it  now  appears:  "You  maybe  sure  that  before  long  there  must  he 
one  more  resurrection  of  the  development  theory  in  a  new  form,  obviating 
many  of  tbe  arguments  against  it,  am)  presenting  a  more  respectable 
and  more  formidable  appearance  than  it  ever  bus  before." 

'OrayhasaomeiniportantobBerTatioDson  tlielwariiigof  bybriditatioDon  Taristiou. 
ill  a  review  of  Hooker's  Flora  Indies  ia  tlie  unmber  of  tbe  Am.  Journal  «f  Science  fur 
January,  1S56,  xxi,  134. 
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Tlie  Origiiiof  SiiecieB  was  out  iii  November,  1859.  (iray  received  an 
early  co|)y  of  it  from  Darwiy,  and  therefore  Uis  very  valuable  review 
wiis  ready  for  tlie  Aruericitii  Journal  of  Science  early  in  I860.' 

With  regard  to  the  siifBciency  of  the  argument  brought  forward  in 
Darwin'B  work,  Gray  Hays  that  "To  account  upon  these  priuciples  for 
the  gradual  elimiuatioD  and  segregation  of  nearly  allied  forms — such  as 
varieties,  sub-species  and  closely  related  or  representative  species, — and 
also  for  their  geographical  association  and  present  range,  is  compara- 
tively easy,  is  apparently  within  the  bonds  of  possibility,  and  even  of  " 
probability."  But  as  to  the  formation  of  genera,  families,  orders,  and 
classes  by  natural  selection,  Gray  simply  states  Darwin's  arguments  on 
the  subject,  and  some  objections  on  a  few  weak  points,  without  express- 
ing further  his  own  views.  He  concludes  with  some  remarks  on  the 
religious  bearing  of  a  theory  that  refers  creation  to  natural  law  and 
declares  rightly,  in  accordance  with  his'flrm  faith  to  the  end,  that 
"Natural  law  is  the  human  conception  of  continued  and  orderly  Divine 
action." 

It  is  a  case  of  natural  selection.  But  Dr.  Gray  was  more  to  bota- 
nists than  a  friend  and  leader.  He  was  the  "Beloved  Gray" — the 
object  of  their  admiration  and  devotion  on  account  of  his  goodness,  bis 
high  principle,  his  frank  independence,  hisunfniliiigcordiality,  and  the 
clearness  of  his  intellectual  vision,  like  that  of  a  seer.  He  stands  be- 
fore the  world  as  a  lofty  example  of  the  Christian  philosopher. 

Dr.  Gray  was  married  in  1848  to  the  daughter  of  the  late  eminent 
lawyer  of  Boston,  Charles  G.  Loring.  His  excellent  and  accomplished 
wife,  who  survives  him,  was  in  full  sympathy  with  him  in  all  bis  pur- 
suits and  pleasures,  a  bright,  cheerful  and  helpful  companion,  at  home 
and  in  his  travels  abroad. 

In  a  letter  to  the  writer  in  188C,  Gray  says : 

-  -  -  I  have  bad  a  week  in  old  Oneida,  which  still  looks  natural. 
I  am  grinding  away  at  the  Flora,  and  shall  probably  be  found  so  doing 
wlien  I  am  called  for.  ,  Very  well :  I  have  a  most  comfortable  and  happy 
oUI  age. 

Wishing  you  the  same,  yours  ever, 

A.  Geat. 

November  last,  the  montli  after  his  return  from  Europe,  he  put  aside 
his  nearly  completed  revision  of  the  "  Vitaceie,  or  Grape-vines  of  North 
America,"  to  write  his  last  words  about  Darwin  in  the  review  of  Dar- 
win's Life  and  Letters,  and  to  prepare  his  usual  annual  Necrology  for 
this  Journal.  The  latter  manuscript  lay  unfinished  on  his  table  when, 
on  the  27th  of  the  month,  a  paralytic  stroke  put  an  end  to  work,  with 
every  prospect  than  that  his  name  also  would  have  to  be  added  to  the 

■  It  occDpiet  3'i  pages  in  the  Haroh  Damber,  vol.  xxix,  pp.  153  to  1B4. 
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list  of  1887.  He  liDgered  antil  the  30th  of  January  nithoat  a  retam  at 
any  time  of  his  powers  of  Bpeecb,  aud  .toward  evening  of  that  day 
passed  quietly  away. 

Asa  Gray's  remains  lie  baried  in  the  Mount  Anbarn  Cemetery,  Amer- 
ican botanical  science,  wronglit  ont  flo  largely  in  its  details,  its  system, 
and  its  philosophical  relations,  by  his  labors,  is  bis  monument. 
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J  Prof.  William  O,  Farlow. 


Asa  Gray  was  Iwrn  on  November  18,  1810,  in  Sanqnoit  Valley  in  the 
township  of  Paris,  Oneida  Coaaty,  New  Yorit,  ami  died  on  January  30, 
1888,  at  Oambridge,  Massacbasetts.  On  the  paternal  aide  he  was  de- 
scended from  a  Scotch-Irish  family  who  emigrated  tothis  country  in  the 
early  part  of  the  last  century.  His  grandfatfaer,  Mose«  Wiley  Gray, 
was  born  at  Worcester,  Massachusetts,  December  31,  1745,  and  waa 
married  in  1769  to  Sallie  Miller.  He  went  in  1787  to  Vermont,  where 
his  wife  soon  afterwards  died;  and  when  their  son  Moses,  the  tatherof 
Asa  Gray,  was  eight  years  old,  the  father  and  son  moved  still  farther 
west,  to  Sanqnoit  Valley,  then  almost  a  frontier  settlement.  Sixteen 
years  later,  Moses  Gray  was  married  t«  Kosana  Howard,  a  daughter  of 
Joseph  Howard,  of  EDglish  descent,  who,  leaving  his  home  in  Massa- 
chaaetts,  had  settled  in  Saaquoit  Valley  the  same  year  as  the  Gray 
family.  Of  their  family  of  eight  children,  five  sons  and  three  daughters, 
Asa  was  the  flrsMrarn. 

When  a  boy  he  assisted  his  father  in  thesmallerdnties  connected  with 
his  farm  and  tannery ;  but  at  an  early  age  he  showed  a  mnch  greater 
fondness  for  reading  than  for  farm  work,  and  the  father  soon  came  to 
the  conclusion  that  his  son  would  make  a  better  scholar  than  farmer. 
Until  he  was  abont  twelve  years  old  the  only  education  ho  received  was 
whatcould  be  obtained  for  apartof  theyearin  the  small  district  school, 
and  in  the  small  private  school  at  Sauquoit  taught  by  the  son  of  the 
parish  pastor.  He  was  then  sent  to  the  grammar  school  at  Clinton, 
New  York,  where  he  remained  for  two  years ;  and  when,  in  the  autumn 
of  1825,  his  teacher,  Mr.  Charles  Avery,  accepted  a  phtC'e  in  Pairfletd 
Academy,  young  Gray  followed  his  instructor  t«  that  place,  where  for 
four  years  he  pursued  elementary  mathematical  and  classical  studies. 
Gounected  with  the  Fairfield  Academy  was  a  medical  school  which 
enjoyed  a  high  reputation,  and  was  attended  by  two  hundred  students, 
alarge  number  for  that  time.  Dr.  James  Hadley,  the  professor  of  Ma- 
teria Medtca  and  Chemistry  in  the  Medical  School,  also  gave  some  in- 

'Memorial  address  before  tbe  American  Academy  of  Arta  and  Scieuces:  June  I'i, 
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Htructioii  in  tliu  itcaduiuy,  and  it  waM  probably  tlironcli  bJH  iiiHiienne 
that  (rray'H  attention  was  limt  strongly  drawn  towanls  natural  science. 
Apparently,  he  was  not  at  first  so  much  interested  iu  plants  as  in  miner- 
als ;  and  it  was  not  nutil  towards  the  close  of  his  course  in  the  acad- 
emy tbat  his  passion  for  plants  was  aronsed  by  reading  the  article  on 
botany  in  the  Edinburgh  Encyclopedia,  and  his  delight  the  following- 
spring  at  being  able  to  make  ont  with  the  aid  of  Eaton's  Manual  the 
scientific  name  of  the  common  Olaytonia  is  now  a  well  known  story. 

Following  his  father's  wish,  which  probably  was  in  accord  with  his 
owu  inclination,  he  decided  to  study  medicine,  and  formally  entered  the 
Fairfield  Medical  School  iu  1829,  although  for  two  years  previously, 
while  a  student  in  the  academy,  be  had  attended  some  of  the  medical 
lectures.  The  sessions  of  the  medical  school,  like  those  of  the  acad- 
emy, hardly  occupied  more  than  six  mouths  of  the  year,  and  the  re- 
mainder of  the  time  was  spent  in  study  with  different  physicians  in  the 
neighborhood  of  Sauquoit,  oue  of  whom,  Dr.  John  F.  Trowbridge,  of 
Bridgewater,  was  a  man  of  good  scientific  attainmeuts.  He  wag  thus  in 
an  excellent  position  for  collecting,  and  even  before  he  graduated  be 
had  brought  together  a  considerable  herbarium,  and  had  entered  into 
correspondence  with  Dr.  Lewis  O.  Beck,  of  Albany,  and  Dr.  John  Tor- 
rey,  oT  New  York,  who  aided  him  in  the  determination  of  his  plants. 
He  received  bis  doctor's  degree  at  Fairfield  on  February  1, 1831.  lie 
never,  however,  entered  upon  the  practice  of  medicine ;  but  after  re- 
ceiving his  degree  he  became  instructor  iu  chemistry,  mineralogy,  and 
botany  iu  Bartlett's  High  School  at  Utica,  New  York,  and  taught 
those  subjects,  for  a  part  of  the  year,  from  the  autumn  of  1831  to  1S35. 

The  first  actual  record  of  any  public  lectures  on  botany  given  by  bim 
is  found  iu  a  ciroalar  of  the  Fairfield  Medical  School,  dated  Jsnaary, 
1832,  in  which  the  following  statement  is  made :  '*  Asa  Gray,  M.  D., 
will  give  a  cout-se  of  lectures  and  practical  illustratjons  on  botany, 
to  commence  [in  June]  and  continue  the  same  time  with  the  lectures 
on  chemistry  [six  weeks].  Fee,  (4."  This  course  was  attended 
apparently  by  ten  iiersous ;  for  be  states  that  he  spent  the  (40  earned 
from  these  lectures  iu  making  a  botanical  excursion  to  Niagara  Falls. 
It  appears  to  be  the  case  however  that  in  the  previous  year,  juat  after 
graduation,  he  bad  given  a  few  lectures  on  botany  in  the  medical 
school,  in  the  absence  of  the  regular  instructor.  Dr.  Beck ;  and  a  little 
later,  he  gave  another  course  of  lectures  on  mineralogy  and  botany  at 
Hamilton  College,  Clinton.  During  other  intermissions  of  his  work  at' 
Bartlett's  school,  he  made  miueralogical  and  botanical  excursions  to 
difiereut  parts  of  New  York  and  New  Jersey;  and  it  was  while  lir- 
iug  at  Utica  tbat  he  published  in  the  American  Journal  of  Science  of 
October,  1833,  his  first  scientific  paper  on  new  mineral  localities  in 
northern  New  Ifork,  written  iu  connection  with  Dr.  J.  B.  Crawe. 

In  the  autumn  of  1833,  having  leave  of  absence  from  Bartlett's  School, 
he  accepted  the  position  of  assistant  to  Prof.  John  Torrey,  in  the  chem- 
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ical  laboratory  of  the  Medical  Suliool  of  New  York.  His  time  was 
here  mainly  occupied  in  botanical  studies;  and,  besides  aiding  Dr. 
Torrey  in  hia  botanical  work,  he  prepared  and  published  several  original 
papers  of  his  own,  of  which  his  memoir  on  Rksnchoapora  may  be  said 
to  be  his  first  contribution  to  descriptive  botany.  His  connection  with 
Bartlett's  School  ended  early  in  1835,  and,  although  the  financial  con- 
dition of  the  New  York  Medical  School  did  not  permit  his  continuing 
as  assintant  of  Dr.  Torrey,  he  returned  to  New  York  in  the  autumn  of 
1835,  and  accepted  the  position  of  curator  and  librarian  of  the  Lycenm 
of  Natural  History,  a  position  which  gave  him  leisure  for  continuing 
bis  botanical  studies,  and  to  prepare  his  first  text-book,  "Elements  of 
Botany,"  which  appeared  in  1836. 

AbontthistimeaGoveriimeut  expedition,  since  known  as  the  Wilkes 
Exploring  Expedition,  was  fitting  out,  and  the  position  of  botanist  of 
the  expedition  was  oflered  to  Dr.  Gray  in  the  summer  of  1836.  The 
expedition  did  not  sail,  however,  until  two  years  later;  and  meanwhile, 
wearied  by  the  numeroas  delays  and  uncertainties  about  the  manage- 
ment of  the  expedition,  Dr.  Gray  resigned  his  position  and  settled  in 
New  York,  where,  iu  company  with  Dr.  Torrey,  he  worked  energetically 
ou  the  preparatiou  of  the  earlier  parts  of  the  "  Flora,"  of  which  the 
first  two  parts  appeared  in  October,  1838.  While  occupied  in  this  work, 
a  new  State  University  had  been  founded  in  Michigan,  and  Dr.  Gray 
accepted  the  chair  of  botany  which  was  ottered  to  him,  with  the  under- 
standing that  be  should  bo  allowed  to  spend  a  year  abroad  iu  study 
tmfore  heginning  his  official  duties. 

The  elaboration  of  the  new  "Flora"  made  it  necessary  for  him  to 
examine  the  types  of  American  plants  in  foreign  herbaria;  and  in 
November,  1838,  he  started  ou  the  journey  which  was  not  only  to  give 
bim  the  means  of  clearing  up  much  of  the  existing  confusion  with  re- 
gard to  the  identity  of  previously  described  North  Americau  species, 
but,  what  was  more  imt>ortant,  was  to  bring  him  into  close  scientific 
and  social  relations  with  tbe  botanical  lights  of  a  generation  now  long 
past,  and  with  those  who  were  then  the  young  men  of  promise,  a  brill- 
iant group,  of  which  Sir  J.  D.  Hooker  aud  A.  De  Gandolle  are  now 
almost  the  only  survivors. 

He  returnetl  to  America  in  November,  1839,  but  never  assumed  tbe 
duties  of  professor  at  Michigan.  He  was  absorbed  iu  his  work  on  tbe 
"  Flora,"  and  ref^hed  aud  stimulated  by  what  he  had  seen  and  heard 
abroad,  be  was  pushing  rapidly  ahead  with  tbe  second  volume,  of  which 
lie  wrote  the  greater  portion,  and  at  the  same  time  printing  a  '>  Bo- 
tanical Text-Book,"  which  was  to  form  the  basis  of  bis  many  subse- 
quent text-books,  when  he  was  invited  to  Cambridge  to  fill  tbe  newly 
endowed  chair  of  tbe  Fisher  Professorship  of  Natural  History  in  Har- 
vard College, 

He  accepted,  aud  in  1812  took  up  bis  residence  in  Cambridge.  The 
second  volume  of  the  "  Flora  "  was  complete<l  tbe  following  year.    He 
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was  at  ouce  favorably  received  iti  learned  and  eocia]  circles  of  Cam- 
bridge and  Boston ;  and  wbeii  delivcriug  a  course  of  lectures  at  the 
Lowell  Iiistitu'e,  he  first  became  acquainted  with  Miss  Jane  Latbrop 
lioriug,  daughter  of  Mr.  Charles  Greely  Lnring  of  Boston,  to  wbom  lie 
was  married  on  May  4, 1818.  From  this  time  his  energies  were  devoted 
to  building  up  a  botanical  establishment  at  Cambridge — for  what  was 
ill  existence  before  1842  hardly  deserves  mention — and  to  the  comple. 
tion  of  a  "  Flora  of  North  Amerioa."  The  namber  of  collectors  nud 
esplorers  bail  by  this  time  greatly  increased,  and  the  material  they  had 
brought  together  contained  so  much  that  was  new,  that  it  vas  plain 
that  the  original  plan  of  the  "  Flora  "  mast  be  changed,  for  the  two 
volumes  already  published  bad  hardly  appeared  wben  a  revision  seemed 
necessary.  It  was  not  until  many  years  later,  in  1878,  that  the  first  part 
of  the  new  "  Flora  '^  appeared ;  and  he  continued  to  labor  toward  the 
completion  of  his  great  work  until  death  forced  him  to  relinquish  the 
unfinished  task. 

He  continued  in  the  exercise  of  the  active  daties  of  lecturer  and 
instructor  until  1872,  when  he  was  relieved  of  this  charge  by  the  ap- 
pointment of  a  colleague,  Prof.  G.  L.  Ooodale ;  but  he  gave  occasional 
lectures  in  the  college  for  a  feir  years  longer.  In  1873  he  resigned  his 
oGQce  of  Director  of  the  Botanic  Garden,  and  Prof.  0.  8.  Sargent  was 
appointed  his  successor.  He  retained  the  title  of  Fisher  Professor  and 
Director  of  the  Herbarium  until  his  death,  although  he  was  in  part 
relieved  of  the  resiransibilities  of  the  latter  position  by  the  appoint- 
ment of  Mr.  Seretio  Watson  as  Curator  of  the  Herbarium  in  1874. 

His  long  residence  and  arduous  labors  at  Cambridge  were  varied  and 
relieved  by  several  journeys,  some  of  which  wore  of  considerable  extent, 
and  all  of  which  were  made  to  contribute  to  the  advancement  of  AFork 
on  the  "Flora,"  either  by  enabling  him  to  examine  in  the  field  the 
plants  which  he  was  studying,  or  by  examiuation  of  foreign  herbaria, 
aud  consultations  with  leading  foreign  botanists.  He  made  three  trips 
to  Californtal  in  1872,  in  1877,  when  he  was  in  company  with  Sir  J.  J). 
Hooker,  and  in  13S5,  when  he  visited  not  only  southern  Califoruia  and 
the  great  Colorado  Canon,  but  journeyed  into  Mexico  as  far  as  Orizaba 
and  Cordoba.  He  was  once  in  Floridii,  in  1S75,  and  made,  besides, 
several  trips  to  the  mountains  of  North  Carolina,  where  he  botanised  at 
different  times  with  his  botanical  friends,  Sullivan,  Carey,  Engelmaun, 
Canby,  and  Reilfield. 

He  made  in  .ill  six  journeys  to  Europe,  including  the  jonmey  already 
mentioned  aud  a  short  business  trip  of  six  weeks  to  Paris  in  the  sum- 
mer of  1855.  On  the  other  journeys  he  was  accompanied  by  Mrs.  (iray. 
When  abroad,  he  always  spent  much  of  his  time  with  the  English 
botanists,  among  whom  he  counted  many  warm  personal  friends;  aud 
he  looked  forwanl  with  special  pleasure  to  his  visits  at  Kew,  where  be 
was  welcomeil  by  the  director,  Sir  W.  J.  Hooker,  aud  by  his  sou  and 
successor.  Sir  J.  D.  Hooker,  for  forty  years  his  intimate  friend,  whose 
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opJDion  in  botanicnl  matters  he  esteemed  more  biglily  than  tbdt  of  auy 
of  bis  conteinpontriea.  In  liis  second  jouruey,  from  Juue,  1850,  to 
August,  1861,  he  traveleil  tUrougli  Frauce,  Oermauy,  aiid  Hollaiiil, 
and  speiit  two  moutlis  with  Beiithaiii  at  his  home  in  Herefordshire, 
studying  the  ptauts  of  the  Wilkes  E![|>eilitioii,  upon  which  he  was  tbeii 
working.  The  fourth  jouruey,  from  September,  1868,  to  November, 
1869,  was  audertaken  at  a  time  when  he  was  much  overworked,  and 
he  spent  the  winter  in  Egypt,  that  country  being  almost  the  only  spot 
where  there  was  nothing  to  tempt  him  to  botauize,  besides  visiting 
Italy,  France,  Qormany,  and  England.  The  event  of  the  joarney  of 
September,  1880,  to  November,  1881,  was  a  trip  to  Spain,  a  country 
where  he  obtained  much  relief  from  Botany. 

His  last  jouruey,  on  which  he  started  in  1887,  was  a  triumphant 
farewell,  in  which  were  heaped  upon  him  honors  bestowed  on  few 
naturalists.  He  visited  friends  in  France,  Austria,  and  Germany  j 
stopped  at  Geneva  to  see  Ue  Candolle,  his  iife-long  friend,  older  by 
four  years  than  bimaelf,  and  sorrowfully  bade  him  what  both  must  have 
felt  to  be  a  last  farewell;  then  hurried  back  from  the  continent  to 
receive  the  doctor's  degree  from  the  threi^  great  British  Universities, 
and  to  attend  the  meeting  of  the  British  Association  at  Manchester. 
Here  he  saw  many  old  friends,  and  met  lor  the  first  time  three  of  Ger- 
many's most  distinguished  botanists — Cohn,  Pringsheim,  and  the 
lamented  De  Bary,  whose  untimely  death  was  to  come. but  a  few  days 
before  bis  own.  At  Manchester  he  was  bronght  into  contact  with  a 
large  number  of  young  botanists,  who  were  charmed  with  his  genial 
manner,  and  astonished  at  his  well  preserved  vigor  of  bwly,  as  well  as 
mind.  He  returned  to  America  in.  October,  apparently  in  perfect 
health,  and  resumed  active  labor  on  the  "Flora;"  but  while  busied 
with  the  preparation  of  the  Vitacea  for  that  woik,  he  was  suddenly 
stricken  with  paralysis,  on  the  morning  of  November  28,  and  lingered 
in  a  partially  conscious  conditiou  until  the  evening  of  January  30, 
when  he  passed  calmly  away. 

By  the  death  of  Asa  Gray  this  academy  has  lost  a  member  whose 
activity  end  zeal  were  nuceasing,  and  whose  brilliant  talents  as  a  scien- 
tific writer,  not  surpassed  by  those  of  any  of  the  illustrious  names  on 
our  roll,  added  much  to  the  reputation  of  tlie  society  at  home  and  abroad. 
Elected  a  corresponding  member  in  1841,  be  became  an  active  member 
in  1842,  on  bis  settlement  in  Cambridge,  and  served  as  correspoudiug 
secretary  from  1844  to  1850,  and  again  from  185D  to  1803,  and  as  \n^si- 
dent  from  1803  to  1873.  During  this  long  membership  of  more  than 
forty  years  his  attendance  was  always  exemplary.  The  storms  of 
winter  and  the  inclemencies  of  spring,  which  kept  younger  men  at 
home,  did  not  prevent  his  coming  from  the  remote  Botanic  Garden 
regularly  to  attend  the  meetings.  Although  an  honorary  member  of 
most  of  the  learned  societies  of  this  country,  and  of  many  of  the  most 
prominent  societies  of  Europe,  including  the  Uoyal  Society  of  London, 
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tlie  French  Academy,  ftnd  the  Imperial  Academy  of  St.  Petersborg,  of 
which  he  was  one  of  the  very  few  Americans  who  have  been  elected 
corresponding  members,  this  Academy  was  the  society  in  whicb  he 
felt  the  greatest  interest  and  was  most  at  home. 

There  are  few  volnmes  of  our  Proceedings  which  do  not  contain  im- 
portant commimicatious  from  his  pen.  One  of  the  earliest  of  his  works, 
the  "  Obloris  Borcali-AmericaDa,"  was  printed  in  the  third  volntne  of  the 
Academy's  Memoirs,  in  1846 ;  and  to  snbsequent  volumes  he  contribnted 
"Plantse  Pendleriaufe  Novi-Mexicanse."  presented  in  November,  1848; 
"Plantie  Sovm  ThurberianiB,''  and  "Note on  the  AfSnities  of  the  Genus 
Vavtea,  Benth.,  also  of  Bhptidandra,  Gray,"  August  and  October,  1854; 
"and  a  group  of  four  papers,  eutitled  "  Botanical  Memoirs,"  in  1850,  in- 
clading  one  ''On  the  Botany  of  Japan,  and  its  Belatioiis  to  that  of 
Nortli  America  " — a  remarkable  essay  on  the  geographical  distribution 
of  planta,  which  stamped  the  author  as  worthy  to  rank  with  the  great 
botanists  of  the  world.  We  need  not  enumerate  his  many  papers 
which  have  appeared  in  theProceedingsof  the  Academy,  for  they  alone 
would  fill  several  volumes.  It  was  his  custom  to  embody  the  results 
of  his  preliminary  studies  on  the  North  American  flora  in  the  form  of 
notes  on  critical  species,  descriptions  of  novelties,  and  monographs  of 
genera,  and  sometimes  orders,  of  which  by  far  the  greater  pan  first 
appeared  in  our  Proceedings,  usually  under  the  headiug  of  "Botanical 
Oontributioa8,''.a  long  and  very  valuable  series,  dating  from  the  pa|>er 
"On  some  New  Vompoiitw  from  Texas,"  presented  December  1,  lS4ti, 
and  ending  with  the  posthumous  "Notes  upon  some  Polypetalous 
Genera  and  Orders,"  presented  April  19, 1888,  Nor  should  we  forget 
the  many  biographical  notices  in  which  he  commemorated  the  lives  and 
works  of  others  with  an  appreciating  discrimination,  written  in  a  inan- 
ner  peculiarly  his  own. 

The  botanical  department  of  Harvard  University  was  practically' 
created  by  Asa  Gray.  In  1805  a  small  botanic  garden  was  established 
at  Cambridge,  under  the  auspices  and  by  the  aid  of  the  Massachusetts 
Society  for  Promoting  Agriculture,  and  William  Dandridge  Peck  was 
appointed  director  and  professor  of  botany.  In  1818  he  printed  a  "Cat 
aloguu  of  American  and  Foreign  Plants  cultivated  in  the  Botanic  Gar- 
den, Cambridge,"  in  which  one  thousand  three  hundred  and  nine  species 
were  enumerated;  but  the  list  included  some  common  cryptogams  found 
everywhere,  and  a  large  number  of  pba^nogamic  shrubs  and  weeds, 
common  natives  of  the  region,  hardly  to  be  counted  as  legitimate  mem- 
bers of  a  botanic  garden.  Professor  Peck  died  in  1822,  when,  owing 
to  the  low  state  of  the  funds,  a  professor  was  not  appointed,  but  Thomas 
Nnttall,  the  well-known  botanist  and  ornithologist,  was  appoioteil 
curator  of  the  garden,  and  later,  lecturer  on  botany.  This  amiable, 
but  very  retieent  naturalist — who  apparently  did  not  find  his  residence 
in  Cambridge  very  congenial  (for  he  describes  himself  as  vegetating 
like  his  plants),— resigned  his  position  in  1833,  and  returned  to  Pfailn- 
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delpbia.  The  garden,  such  as  it  was,  was  thea  put  uader  the  charge 
of  William  Garter,  a  gardener,  and  the  lectures  oa  botany  were  given 
hy  T.  W.  Harris,  the  well-known  entomologist  and  librarian  of  the 
college,  and  Dr.  A.  A.  Gould,  of  Boston.  Not  long  before  1842,  the 
directorship  of  the  garden  was  offered  to  Mr.  George  B.  Emerson,  of 
Boston,  who  decliaeil  the  position  soon  afterwards  accepted  by  Or. 
Gray  in  connection  wilh  the  Fisher  professorship. 

On  Dr.  Gray's  accession  there  was  no  herbarium,  no  library,  only 
one  inaiguificant  greenhouse,  and  a  garden  all  in  confusion,  with  t^w 
plants  of  value.  In  ISa  he  moved  into  the  house  which  bad  been 
built  for  Professor  Peck  in  the  Garden,  and  with  his  characteristic 
energy  be  soon  brought  together  an  herbarinm  and  library,  and  ar- 
ranged the  Garden  systematically.  At  the  time  of  his  marriage  a 
small  wing  was  added  to  the  bouse,  of  which  the  lower  story  served 
as  a  study  and  herbarium  until  1864.  But  the  plants  soon  overran 
the  limita  of  the  herbarium,  and  finally  the  whole  bouse  was  crammed 
with  plants — plants  in  the  dining-room,  in  the  attic,  in  the  closets, 
and  in  the  bedrooms;  for  whatever  he  could  spare  from  a  salary  of 
$1,000  at  first,  and  $1,600  afterwards,  was  spent  on  his  herbarinm 
and  library.  In  1864,  dreading  the  danger  from  fire  to  a  collection 
kept  in  a  wooden  house,  he  ofi'ered  to  present  his  collections  to  the 
college,  on  condition  that  a  suitable  building  should  be  erected  for 
their  reception.  Through  the  liberality  of  Mr.  Nathaniel  Thayer  of 
Boston,  a  brick  building  to  be  used  as  an  herbarium  and  library  was 
erected  in  18U4,  at  a  cost  of  $12,000;  and  mainly  throngh  the  agency 
of  Mr.  G.  B.  Emerson,  a  further  sum  of  $10,000  was  raised,  the  income 
of  which  was  to  be  used  in  defraying  the  current  expenses  of  the  her- 
barium. From  a  letter  by  Dr.  Gray  to  the  president  of  the  university, 
dated  November  20,  1864,  and  a  notice  in  the  American  Journal  of 
Science,  of  March,  1865,  we  learn  that  the  herbarium  then  contained  at 
least  200,000  specimens,  aud  the  library  about  2,200  botauiod  works, 
not  including  a  good  many  pamphlets.  There  was  also  a  set  of  335 
very  costly  illustrated  works,  contributed  by  Mr.  John  A.  Lowell. 

Since  1864  the  herbarium  has  been  constantly  enlarged,  principally 
by  exchanges,  of  which  those  from  the  Kew  Herbarium  especially  were 
of  very  great  value ;  so  that  it  is  now  probably  twice  as  large  as  in  1864, 
and  forms  practically  a  National  Herbarium,  for  it  is  by  far  the  largest 
and  most  valuable  herbarium  in  America,  and  is  excelled  in  size  by  but 
few  of  the  older  and  richer  herbaria  of  Europe,  as  those  at  Kew,  Paris, 
Berlin,  the  De  CamloUe  Herbarium  at  Geneva,  and  possibly  that  at  St. 
Petersburg.  In  therepreseutationof  the  phtenogams  of  North  America 
outside  the  tropics,  it  is  probably  unequalled  by  any  herbarium  except 
that  at  Kew.  The  library  at  the  time  of  Professor's  Gray's  death  was 
rouKlily  estimated  to  contain  somotbing  over  5,0(HI  volumes  and  3,000 
pampliluts,  but  these  figures  art^  probably  too  low.  Many  of  the  addi- 
tions since  1864  are  the  gift  of  Ur.  Gray.  In  building  up  this  vast 
H.  Mis.  142 49 
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cuUuction,  iio  (piVii  nut  only  laucb  of  his  tirno  and  thought,  but  also  an 
actual  »iiin  of  moaey,  whioh  cornea  well  up  in  the  thousands,  and,  to 
crown  all,  manifested  his  devotiou  to  the  welfare  and  perpetnatioo  of 
the  collection  by  be4]ueathiug  to  the  university  for  its  support  the 
royalties  on  Uis  publications. 

The  Garden  dni-iug  his  administration  was  improved  by  the  addition 
of  several  groenhonses,  in  which  were  cultivated  a  choice  selection  of 
cxuticM,  and  the  rather  limited  apace  of  the  Garden  itself  was  tilleal  with 
good  representatives  of  the  dora  of  the  tenijHjrate  regions,  the  collec- 
tion of  eomjMgil/c  being  especially  important.  In  the  absence  of  a  suf- 
ficient endowment,  activity  on  the  part  of  the  director  had  to  replace  the 
want  of  money,  and  he,  utilizing  the  means  at  hand,  succeeded  in  mak- 
ing tbe  Ganlen  an  exceedingly  important  means  of  exchange  between 
foreign  establishments  and  our  own  botaniijts  and  collectors.  European 
botanit^ts  who  visited  the  Garden  wondered  how,  from  shgIi  a  smalt  and 
ill-endowed  establishment,  so  much  ha<l  been  done  in  aid  of  other  insti- 
tutions. The  explanation  lay  in  the  skill  and  energy  of  Dr.  Gray 
himself. 

Gray's  work  as  a  teacher  extentled  over  a  period  of  more  than  fifty 
years,  dating  from  the  first  lectures  on  botany  at  tbe  Fairfield  Metlical 
School,  in  1831  and  1832,  and  the  publication  of  his  "Elements  of 
Botany,"  in  1836.  During  that  period  he  trained  up  a  whole  race  of 
botanists,  now  scattered  through  all  i>arts  of  the  United  States,  so  that 
wherever  he  went  he  was  greeted  by  those  who  rembered  his  instmc- 
tion  with  pleasure.  When  at  Santa  Barbara  in  1885,  an  elderly  man, 
who  seemed  to  be  abont  bis  own  age,  introduced  himself  as  a  former  pupil 
in  his  first  class  at  Harvard.  As  a  college  lecturer  he  was  not  seen  at 
his  best,  for  his  somewhat  hesitating  manner  when  lie  spoke  extempora- 
neously was  unfavorably  contrasted  with  the  fervid,  almost  impetuous 
utterance  of  Agassiz,  and  the  clear  expo^jition  and  dignified  atldress  of 
Jefl'ries  Wynian,  his  two  great  contemporaries  at  Harvard.  In  his  public 
iuldresses  he  always  spoke  from  notet>,aDd,  especially  in  bis  later  years, 
his  strikingly  expressive  face  commanded  the  attention  of  his  beareia 
from  the  start.  In  the  class-room  lie  was  |>er8onally  much  liked,  and 
be  made  a  strong  impression  on  the  majority  of  students,  although,  in 
the  days  when  every  student  was  forced  to  study  botany,  there  were 
of  course  some  who  would  not  have  cared  for  the  subject  under  any  cir- 
cutnstaiices.  The  instruction,  as  was  natural,  bearing  in  mind  his  own 
early  training  and  the  state  of  botany  in  this  country  at  the  time  when 
he  became  professor  at  Harvard,  was  confined  mainly  to  the  morpho- 
logical study  of  flowering  plants;  for  he  recognized  that,  until  some  ad- 
vance ha<l  been  made  in  that  direction,  it  was  out  of  the  question  deal- 
ing adequately  with  thu  more  technically  complicated  subjects  of  his- 
tology, embryology,  and  physiology. 

For  the  instrui'tion  wbiuli  he  was  obliged  to  give,  the  resources  of 
the  garden  and  the  herbarium  and  the  ordinary  college  lecture-rooms 
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at  flret  saffieed,  bat  at  last  it  became  necessary  to  provt<te  a  B[>eciiil 
lalwratory  and  lecture-room  at  the  garden.  A  liberal  friend  of  Dr. 
Gray  and  the  college  presented  a  sam  of  money  for  this  purt>o:st',  and 
in  1873  a  wing  was  added  to  the  herbarium.  About  tins  time  tUo  de- 
mand for  laboratory  instruction  and  equipment  increased  rapidly,  and 
the  new  lecture-room  and  laboratory  were  soon  found  to  be  inadefiuate 
to  meet  the  needs  of  the  increasing  calls  for  miuroscopic  and  physio- 
logical work,  and  they  were  at  length  abandoned.  Itis  not  snrpriuing 
that  Dr.  Gray  could  not  foresee  iiow  great  the  growth  in  this  direction 
'  was  to  be  even  in  his  own  life.  Probably  no  person  of  his  age  could 
have  foreseen  it. 

His  herbarium  was,  at  oue  period  or  another,  the  resort  of  nearly  all 
the  active  working  botanists  of  the  country,  and  thither  came  many 
young  men  who  were  afterwards  to  aid  in  the  development  of  botanical 
studies  in  the  United  States.  His  intercourse  with  them  was  always 
free  and  unrestrained  by  formalities  of  any  kind,  aud  he  seemed  more 
like  a  learned  friend  than  a  t^achei.  Passing  to  and  fro  from  his  own 
study  to  the  herbarium  be  greeted  all  cordially,  watching  and  criticising 
sharply  but  good-naturedly  the  work  that  was  going  on.  '^o  one  en- 
enjoyed  a  hearty  laugh  more  than  he,  and  every  now  aud  then  he  would 
brighten  the  work  by  some  anecdote  from  the  large  stock  which  his  re- 
tentive memory  ever  had  at  hand ;  always  however  for  the  pur[>ose  of 
emphasizing  some  point  or  illustrating  some  fact  which  he  wished  to 
bring  out  more  clearly,  but  never  allowing  the  attention  of  those  about 
him  to  be  distracted  from  their  work.  Life  at  the  herbarium  was  in- 
deed a  pleasure,  and  the  more  serious  work  was  well  seasoned  and 
spiced  in  the  days  when  the  agile  assistant,  Charles  Wright,  skipped 
about  like  a  squirrel,  his  diminutive  body  in  Oambridge,  his  larger  mind 
wandering  away  in  his  beloved  Cuba  and  the  Pacific  islands, — when 
Brewer,  less  coutiuent  than  his  teacher  in  the  matter  of  anecdote,  saw  in 
every  plant  before  him  some  episode  of  his  own  life  in  camp.  The  ap- 
proach of  Dr.  Gray,  heralded  by  his  cheery  laugh,  or  perhaps  by  a 
mild  anathema  against  the  gardener,  who  every  morning,  regardless  of 
the  intentions  of  nature,  deluged  the  cacti  placed  in  the  corridor,  we  all 
nnderstood  to  meau  business,  for,  if  joking  was  allowed,  trifling  wan  not. 
We  learned  something  about  botanists  as  well  a-s  about  botany,  and 
often  wondered  whether  Robert  Brown  were  really  as  great  as  he  was 
represented  ;  aud,  on  the  rare  pccasious  of  a  visit  from  a  man  like  Dr. 
Torrey  or  Dr.  Engelmaun,  we  asked  ourselves  wLctlier  there  was  any 
chance  that  the  younger  generation  of  botanists  would  bear  any  com- 
parison with  the  older.  Noue  who  have  worked  under  Dr.  Gray  at  the 
herbarium  will  forget  the  deep  personal  interest  he  always  manifested 
in  their  work  and  future  prospects.  He  always  encouraged  and  stimu- 
lated without  boldiug  out  false  hopes.  To  those  who  wished  to  devote 
themselves  to  botany  in  the  years  still  recent,  when  it  was  scarcely 
possible' for  a  botanist  to  live  by  botany  aluue,  he  used  to  say  :  ".Study 
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medicine,  and  if  you  then  still  want  to  be  a  botaoist,  go  ahead.  Yoar 
mediciae  will  keep  your  botAoy  from  HtarviDg." 

Great  as  was  the  direct  iafluence  of  Dr.  Gray  upon  the  students  with 
whom  he  came  iu  contact,  his  influence  on  the  developmeut  of  botany 
in  this  couotry  through  the  medium  of  his  numerous  test-books  and 
manuals  was  even  more  important  His  first  text-book,  "  Elements  of 
Botauy,"  written  when  he  was  only  twenty-six  years  old,  shows  many 
of  the  best  characteristics  of  bis  later  works,  being  written  in  a 
smooth,  graceful  style,  with  tbe  different  topics  deaily  and  methodically 
arranged.  The  vigorous  defeuse  of  the  natural  system  of  classiflca- 
tion,  which  now  appears  superfluous,  indicates  that  the  author  of  1836 
was  a  progressive  young  man,  who  had  shaken  off  the  conservatism 
which  prevailed  among  American  botanists  of  that  period.  That  be 
was  young  aud  iuexpenenced  is  oi:casioually  shown,  as  in  the  amueiog 
statement  that  "the  herbarium  of  a  diligent  botauist  will  pass  so  fre- 
quently under  hisobservatiou  that  any  very  ex  tensiveravages  [by  insects] 
can  hardly  take  place  without  bis  being  aware  of  itio  time  to  check  the 
progress  of  the  destroyers."  He  evidently  had  no  conception  of  how 
large  his  own  collection  would  become  iu  a  few  years. 

The  *■  Elements  "  of  1836  developed  into  the  "Botanical  Text-Book  " 
of  1842,  in  which  the  portion  relating  to  systematic  botany  was  much 
more  fully  treated  than  in  the  earlier  volume.  The  latter  editions, 
which  appeared  at  intervals  until  187J),  are  familiar  to  every  one,  for 
they  have  been  the  means  of  openiugthe  world  of  botany  to  more  than 
one  generation  of  American  botanists.  In  1868  the  "Lehrbucnder 
Botanik,*'  by  Hachs,  appeared.  That  work  was  a  genuine  revelation, 
showing  the  advance  which  had  been  made  by  experts  in  the  science 
of  botany,  and,  although  somewhat  above  the  capacity  of  the  common 
student,  it  was  destined  to  produce  in  a  few  years  a  revolution  in  the 
method  of  botanical  instrnction. 

Beoognizing  the  new  era  which  had  opened  in  botany,  Dr.  Gray  re- 
vised the  plan  of  the  "  Text-Book,"  with  a  view  of  bringing  it  into  accord 
with  the  more  widely  developed  scieuce  of  the  day,  aud  in  1879  issued 
the  first  volume  of  the  revised  work,  iu  which  he  included  the  Mor- 
phology of  FbiBuogams,  Taxonomy,  and  Fhytography,  thus  covering 
the  greater  part  of  the  ground  of  the  original  "  Text- Book,"  intrusting 
to  his  colleague,  Professor  Goodale,  the  volume  on  Physiological  Bot- 
any, (which  appeared  iu  1885— a  wortliy  companion  of  its  predecessor,) 
and  to  the  writer  the  volume  on  Cryptogams.  He  hoped,  bat  hardly 
could  have  expected,  to  writ«  a  fourth  volume,  on  the  Orders  of  Phie- 
nogamous  Plants.  It  is  deeply  to  be  regretted  that  he  was  never  able 
to  write  this  volume,  for  it  would  have  enabled  him  to  present  the  gen- 
eral views  on  classification  deri  veil  from  a  long  and  exceptionally  rich 
experience.  Ko  l>otrer  textbook  on  the  suhjeitt  had  ever  he<Mi  writl4^n 
in  the  Riiglish  huigimgi^ than Uniy'rt  "Ti:.\t-H<K)k"  in  tlie original  I'orui; 
and,  although  botanical  instruction  is  now  very  difl^reut  from  what  it 
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used  to  be,  it  iB  still  true  tbat,  ns  an  introdactioii  to  tbe  study  of  Phffi- 
uograms,  tbe  group  to  which  begiuners  uaturally  tnrn  tfaeir  attention, 
tbe  later  "Structural  Botany,"  ia  likely  to  hold  its  own  for  some  time  to 
come.  Ill  1887,  just  before  he  started  on  his  last  European  jonrney,  be 
finished  »  small  book  giving  in  an  abbreviated  form  the  substance  of 
the  Structaral  Botany,  as  well  as  some  chapters  on  Cryptogams ;  and 
for  this,  his  latest  text-book,  be  revived  the  title  of  his  earliest  work, 
"Elements  of  Botany. " 

The  "  Manual  of  tbe  Botany  of  the  Northern  United  States, "  of 
which  tbe  first  edition  appeared  in  1847,  needs  no  words  of  praise  here. 
There  are  probably  few  members  of  the  Academy  who  do  not  own,  or 
have  Dot  at  some  time  owned,  a  copy  of  this  model  work.  Occasionally 
some  overwise  person  bas  discovered  that  certain  plants  grow  a  few 
inches  taller  or  bloom  a  few  days  earlier  than  is  stated  in  the  "  Man- 
ual " ;  bat  the  botanist  is  yet  to  be  bom  wbo  could  write  a  more  clear, 
dccarate,  and  compact  account  of  tbe  flora  of  any  conntry.  The  only 
regret  is  that  he  conld  not  have  written  manuals  for  all  parts  of  the 
conntry. 

Dr.  Gray  had  the  rare  faculty  of  being  able  to  adapt  himself  to  all 
classes  of  readers.  With  the  scientific  be  was  learned,  to  tbe  student 
he  was  instructive  and  suggestive,  and  he  charmed  tbe  general  rea<ter 
by  tbe  gracefnl  l>eanty  of  his  style,  while  to  children  he  was  simplicity 
itself.  The  little  books,  "  How  Plants  Grow,"  and  "  How  Plants  Be- 
have," found  their  way  where  botany  as  botany  could  not  have  gained 
an  entrance,  and  they  set  in  motion  a  current  which  moved  in  the  gen- 
eral direction  of  a  higher  science  with  a  force  which  can  hardly  be  esti- 
mated. His  scientific  friends,  especially  thofle  abroad,  sometimes 
blamed  him  for  spending  time  in  popular  writing;  but  he  may  have 
understood  himself  and  his  surroundings  better  than  they.  With  him 
botany  was  a  pleasure  as  well  as  a  business.  Few  wrote  as  easily  as 
he,  and,  so  long  as  be  speut  most  of  his  time  in  higher  work,  he  cer- 
tainly bad  a  right  to  amuse  himself  with  writings  of  a  popular  char- 
acter if  be  chose.  As  it  was,  he  interested  a  multitude  of  readers  in 
the  anbjects  •which  he  had  at  heart,  and  if  he  was  not  permitted  to  live 
to  see  tbe  completion  of  bis  greatest  work,  "  The  Synoptical  Flora,"  he 
at  least  was  able  to  leave  the  work  at  a  point  where  it  could  be  con- 
tinned  by  a  trusted  friend  in  sympathy  with  all  bis  plans. 

As  a  reviewer  he  was  certainly  extraordinary.  Some  of  bis  reviews 
were  in  reality  elaborate  essays,  in  which,  taking  the  work  of  another 
as  a  text,  he  presented  bis  own  views  on  important  topics  in  a  masterly 
manner.  Others  were  technically  critical,  while  some  were  simply 
concise  and  very  clear  summaries  of  lengthy  works.  Taken  collectively, 
they  show  better  than  any  other  of  bis  writings  the  literary  excellence 
of  his  style,  as  well  as  his  great  fertility  and  his  fairness  and  acuteness  as 
a  critic.    Never  unfair,  never  ill-natured,  his  sharp  criticism,  like  the 
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anrgeoii't)  knife,  aimed  not  to  wound,  but  to  cure ;  and  if  be  Bonielimes 
felt  it  bis  duty  to  be  severe,  be  never  failed  to  praise  wbat  was  worthy. 
The  number  of  bi»  reviews  and  notices  written  during  his  connection 
with  the  American  Journal  of  Science  as  editor  and  assistant  editor  for 
over  thirty  years,  and  for  the  North  American  Ueview,  the  Nation,  the 
Atlantic  Monthly,  and  nnmerons  other  journals,  is  enormous,  and  it 
alnioMt  seems  as  if  be  must  havewritten  notices  of  the  greater  part  of  all 
the  botanical  works  he  bad  ever  read.  Those  intimately  acquainted 
with  him  more  than  half  believed  that  he  was  able  to  write  good  notices 
of  books  writt«u  in  languages  which  he  could  not  read.  He  was  able, 
as  if  by  instinct,t«cat«htbespiritandes8enceof  what  he  read,  without 
any  exertion  on  bis  part  One  who  wrote  so  much  might  have  become 
monotonous.  But  he  was  never  prosy,  and  his  style  was  so  easy  and 
flowing,  and  so  constantly  enlivened  by  sprightly  alluBlonB  and  pleasing 
metaphors,  that  one  conid  read  what  be  wrote  for  the  mere  pleasure  of 
the  reading.  His  was  one  of  the  rare  cubbb  where  Science  had  appro- 
priated to  herself  one  who  would  have  beeu  an  ornament  to  any  purely 
literary  profession. 

It  would  be  presumption  were  we  to  express  an  opinion  on  the  i>osi- 
tion  of  Gray  as  a  scientific  botanist.  Fortunately  for  us,  it  is  unncc- 
essitry.  The  greatest  living  8yst«matic  botanist.  Sir  J.  D.  Hooker,  the 
one  by  his  attainments  and  position  fitted  above  all  others  to  speak 
with  authority  on  the  subject,  has  already  recorded  his  opinion  in  the 
following  words: 

When  the  history  of  the  progress  of  botany  during  the  nineteenth 
century  shall  be  written,  two  names  will  hold  high  positions:  those  of 
Prof.  Augustin  Pyrame  I>e  CandoUe  and  of  Prof.  Asa  Clray.  ■  -  - 
Each  devoted  half  a  century  of  unremitting  labor  to  the  investigation 
and  description  of  the  plants  of  continental  areas,  and  they  founded 
herbaria  and  libraries,  each  in  bis  own  country,  which  have  become  )>er- 
maneut  and  quasi-national  institntious.  -  -  ■  There  is  much  in 
their  lives  and  works  that  recalls  the  career  of  Linniens,  of  whom  they 
were  worthy  disciples,  in  the  comprehensiveness  of  their  labor,  the  es- 
cellciice  of  their  methods,  their  judicious  oouception  of  the  limits  of 
genera  and  species,  the  terseness  and  accuracy  of  their  descriptions, 
and  the  clearness  of  tlioir  scientific  language. 

The  accuracy  of  the  resemblance  of  Gray  and  De  CandoUe,  so  admi- 
nibiy  and  justly  expressed  by  Hooker,  will  be  recognized  by  all  botan- 
ists.  Gray  was  the  De  CandoUe  of  America,  whose  mission  it  was  to 
bring  together  the  scattered  and  crude  works  of  tbe  earlier  explorers 
and  botanists  and  the  vast  unwrought  material  of  his  own  day,  and  lo 
combine  thom  with  his  surpassing  skill  into  one  grand  comprehensive 
work  which  should  fitly  describe  the  flora  of  a  continent.  But  while 
recognizing  tbe  resemblance  between  De  CandoUe  and  Gray  in  their 
mode  of  work  and  the  purpose  for  which  they  strove,  we  can  only  mar- 
vel bow  it  was  possible  for  a  poor  farmer's  boy  in  America,  without  a 
nniveisity  f<lu(Mition,  to  beconui  the  peer  of  one  of  Eurojie's  best  trained 
botanists. 
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From  bis  trainiug  and  early  surrotiudings  we  uiiglit  bave  ci^itected 
biiu  to  be  euergetic  and  origiual,  but  we  alioaUl  not  bave  expected  to 
find  bim  bighly  pobabetl  and  cultured.  Uih  associates  at  FairBeld  and 
GluitOD  were  persons  of  scientitic  tastes,  and,  even  if  their  attainments 
were  Dot  of  tbe  bigbest  quality,  tbity  encouraged  bis  fondness  for  nat- 
ural bistory.  But  it  is  not  easy  to  see  how  he  obttvJnod  the  literary 
training  which  enabled  liini  to  write  with  the  ease  and  elegance  found 
eTeninhisearlierwoi'ks,  for  although  a  man  may  by  nature  be  a  goiKl  ob- 
server of  natural  objects,  a  liuished  style  comes  only  with  training  and 
experience.  From  liis  tfacher,  Arery,  he  could  not  bave  received  mucU 
it)  the  way  of  training;  for  Dr.  Gray  himself  says  that  be  did  not  give 
liim  the  sharp  drilling  and  testing  which  was  needed.  His  residence 
with  the  Torrey  family  in  Kew  York  tlrst  placed  liim  in  a  society  where 
literary  excellence  as  well  as  scientific  knowledge  was  prized;  and  while 
he  profited  by  the  accuracy  and  strict  scientific  methods  of  Dr.  Torrey, 
then  the  foremost  American  botanist,  the  freqnent  conversations  and 
kindly  criticism  of  Mrs.  Torrey  made  good  many  of  the  literary  defi- 
ciencies of  bis  early  training.  He  was  also  aided  while  in  New  York  by 
the  criticisms  and  suggestions  maile  on  some  of  his  earlier  manuscripts 
by  the  cultured  botanist,  Mr.  John  Carey.  But  lie  must  have  been  an 
apt  pupil,  for,  while  still  witli  Ur.  Torrey,  he  showed  that  in  point  of 
clearness  and  accuracy  he  was  not  much  inferior  to  his  highly  res])'ecte<l 
teacher,  and  in  the  second  volume  of  the  "Flora"  he  proved  himself  to 
be  quite  his  equal. 

The  plan  of  the  "  Flora  of  North  America"  originate<i  with  Dr.  Torrey ; 
but  when  bis  pupil  went  to  Oanibridge  to  assume  the  duties  of  liis  new 
position,  neither  of  them  susi>ected  the  magnitude  of  the  tiisk  which 
they  bad  andertakeu,  nor  the  mmlificalious  which  the  plan  must  ulti- 
mately undergo.  The  pupil  was  now  in  a  more  fortunate  position  than 
his  teacher,  for  Gray  was  henceforth  able  to  devote  him.self  to  his  fa- 
vorite science,  while  Dr.  Tori-ey  conhi  oidy  employ  his  leisui-e  hours  in 
botany.  The  two  volumes  of  the  original  Torrey  and  (Jray  "Flora" 
will  always  rcm:iin  a  memorial  of  the  unbroken  friendship  of  America's 
two  greatest  botanists,  alike  in  the  spirit  which  animated  their  work 
and  in  the  reverent  simplicity  of  their  characters. 

The  greater  part  of  Oray's  scientific  work  during  the  tliirty-five  years 
following  the  completion  of  the  second  volume  of  Torrey  and  Gray's 
"  Flora,"  in  1^3,  had  a  more  or  less  direct  bearing  on  the  contemplated 
revision  and  enlargement  of  that  work.  Besides  the  papers  printed  in 
the  Academy's  publications,  he  wrote  a  very  large  numbur  of  mono- 
graphs and  notes  on  points  connected  with  the  determination  and  de- 
scription of  new  and  doubtful  s|>eeies.  They  ai'e  scattered  through  the 
proceedings  of  different  learned  societies,  and  thecolumnsof  the  Amer- 
ican Journal  of  Science,  ttie  Torrey  Bulletin,  Botanical  Gazette,  the 
Naturalist,  and  other  American  as  well  as  lOnropean  journals.  One 
of  his  most  important  works  was  "(ieiu^ra  Florie  Americie  Boreali- 
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Urientalia  lllustriita"  (1848-'49),  in  which  he  intended  to  figure  aod 
describe  all  the  genera  of  the  Eastern  States,  with  the  aid  of  tbe  artist, 
Mr.  Isaac  Spragae.  Of  this  work  only  two  of  the  proposed  volumes 
were  ever  published,  owing  to  the  expense  entailed.  Other  important 
I»aper8  were  "  Plautfe  Wrightianie  Texauo-Neo-MexicausB,"  iu  the  Smith- 
sonian contributions  of  1852  and  1S53;  "Plantie  LindheimeriauK," 
written  in  connection  with  Dr.  Engelmann;  "Be{X)rts  on  the  Botany  of 
the  32d,  38th,  39th,  and  41st  Parallel  Exi>editious,"  in  connection  with 
Dr.  Torrej- ;  Oamopetaltr  in  Watson's  Flora  of  California,  etc.  An  ex- 
amination of  the  complete  list  of  his  works,  which  will  soon  be  printed 
in  the  American  Jonrual  of  Science,  would  alone  convey  an  adequate 
ideaof  bis  extraordinary  fertility  as  a  writer  and  the  wide  range  of  his 
investigations. 

After  this  long  preparation  of  thirty-five  years,  the  first  part  of  the 
"Synoptical  Klora,"  including  the  OamopetaUe  after  CompoiiUs,  ap- 
peu^d,  in  1878.  It  formed  the  flrat  part  of  the  second  volume ;  for,  on 
the  revised  pl^n,  the  first  volume  was  to  include  the  PolypctaliB  and 
OamopetalfB  through  Compoaitte,  and  the  second  volume  the  reinaiQing 
Exogens  and  the  Endogens.  A  second  part,  including  from  Capri/oli- 
aeecE  through  Compositce,  appeared  in  1884,  and  in  1886  supplements  to 
both  parts  were  issue^I,  and  the  whole  bound  in  one  volume.  He  was  at 
work  Dn  the  Polypelala,  and  had  nearly  finished  the  Vitacea,  when 
attacked  by  his  last  illness,  and  the  unfluisbed  volumes  must  now  be 
completed  by  him  who  was  his  associate  for  many  years,  and,  after  Dr. 
Gray  himself,  the  beat  fitted  for  the  work. 

Gray's  critical  knowledge  of  the  Flora  of  North  America  not  only 
placed  him  at  the  head  of  all  American  botanists,  but  also  gave  hiuj  a 
high  reputation  abroad.  In  his  knowledge  of  the  difficult  order  Com- 
ponta,  the  largest  of  all  the  orders  of  flowering  plants,  and  the  one  iu 
which  he  always  felt  the  most  interest,  he  probably  surpassed  any  liv- 
ing botanist.  He  was  at  one  time  urged  by  Benthani  and  Hooker  to 
treat  that  order  in  their  classic  "  Genera  Plantarum,"  but,  as  the  work 
involved  a  residence  at  Kew  for  a  considerable  time,  he  was  obliged  to 
decline  the  offer. 

It  was  however  more  especially  through  bis  observations  on  the 
geographical  distribution  of  plants  made  incidentally  duriug  the  prog- 
ress of  his  work  on  our  own  dora,  that  he  was  recognized  as  a  natn- 
ralist  of  the  highest  type  by  the  scientific  circles  of  Europe.  When 
we  consider  the  marked  capacity  for  studies  of  this  nature  which  he 
afterwards  exhibited,  remembering  the  brilliant  contributions  to  Plant 
Geography  which  resulted  from  the  explorations  of  iiobert  Brown, 
Darwin,  and  Hooker,  we  can  only  regret  that  Gray  did  not  s»il  as 
botanist  of  the  Wilkes  Expedition.  The  collectors  of  the  expedition. 
Dr.  Charles  Pickering,  W,  D.  Brackenridge,  and  William  Rich,  brought 
back  many  interesting  plants,  of  which  the  PhiBuogaras,  excepting  those 
from  the  Pacific  coast  of  America  sent  to  Dr.  Torrey,  were  placed  in 
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bi»  bauds  for  description.  But  Gray  vrould  have  beeu  more  than  a  col- 
lector. Ue  would  bave  brought  back  impressions,  and,  recalling  the 
vbaruiug  narrative  of  the  illaatrious  naturalist  of  the  Beagle,  we  can 
imagine  the  pleasure  with  which  we  should  have  read  the  journal  of  a 
botanist,  written  with  the  delicate  humor  aud  the  keen  appreciation  of 
the  beautiful  and  curious  in  uatiire  which  Asa  Gray  possessetl. 

The  study  of  the  Wilkes  plants,  in  which  he  was  aided  by  Beutham's 
large  experience,  gracefully  acknowledged  iu  hia  Memorial  of  Bentham 
in  the  Americau  Journal  of  Science  of  February,  1885,  introduced  him 
to  an  exotic  fioraof  large  range.  The  work  appeared  iu  1364  as  a  quarto 
volume  of  nearly  eight  hundred  pages,  with  au  atlas  of  a  hundred  folio 
plates. 

Ills  first  paper*  on  the  distribution  of  plants  appeared  in  the  Ameri- 
can Journal  of  Science  of  September,  1856,  and  was  followed  by  two 
other  parts  the  next  year.  It  bore  the  title  of  "Statistics  of  the  Flora 
of  the  northern  United  States,"  and  was  prepared  at  the  time  be  was  at 
work  on  a  second  edition  of  the  "Manual,"  partly  in  response  to  a  re> 
quest  from  Darwin  for  a  list  of  American  alpine  plants.  In  this  paper 
he  gave  a  general  view  of  the  characteristics  of  the  North  American 
flora,  with  tables  of  species  showing  the  exteuaiou  of  alpine  plants  and 
the  comparative  distribution  of  Eastern  and  Western  species,  and  their 
relation  to  species  of  Europe  and  Asia,  alchough  he  atates  that  he  must 
defer  making  an  extended  comparison  with  the  plants  of  northeastern 
Asia  until  ho  has  studied  some  recent  collections  from  the  northern 
part  of  Japan.  The  most  important  couclnsions  reached  in  this  paper 
may  be  stated  iu  his  own  words:  "All  our  strictly  anbalpine  species 
(with  two  exceptions),  which  are  common  to  us  and  to  Europe,  extend 
northward  along  the  central  region  of  the  coutiuent  quite  to  the  arctic 
sea-coast,  while  cnriously  enough  eleven,  or  oue-third  of  our  strictly 
alpine  species  common  to  lOurupe — all  but  one  of  them  arctic  in  the 
Old  World — are  not  known  to  cross  the  arctic  circle  on  this  continent. 
This,  however,  might  i>erhaps  bave  been  expected,  as  it  seems  almost 
certain  that  the  interchange  of  alpiue  species  between  us  and  Europe 
must  have  taken  place  iu  the  direction  of  Newfoundland,  Labrador,  and 
Greenland  rather  than  through  the  polar  regions."  Again:  "The 
3i>ecial  resemblance  of  our  dora  to  that  of  Europe,  it  is  clear,  is  not 
owing  simply  either  to  the  large  proportion  of  genera  iu  common,  or 
to  anything  striking  or  important  in  the  few  genera,  nearly  or  quite 
pecuhar  to  the. two.  The  latter,  iudeed,  are  insignificant  in  our  flora 
and  not  to  be  compared,  as  to  any  features  they  impart,  with  the  much 
more  numerous  aud  really  characteristic  genera  which  are  shared  by 
the  eastern  United  States  and  eastern  temperate  Asia.     We   must 

*  In  the  paper  "On  the  Botnny  of  Japan,"  p.  442.  Grky  apeaksof  a  paper  on  the  dia- 
tribntioD  of  plants  in  the  American  Jonroal  of  Science  of  an  earHer  date  thao  theone 
lierc  mentiunnl,  nppnrently  tho  rnvion  of  Siebold'a  Flora  Japonica,  I.  e.  June  IMO, 
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look  for  it  in  the  species,  partly  in  tUe  identical  ouea  and  i)artly  id 
those  which  closely  answer  to  each  other  in  the  two  floras."  He  accounts 
for  euch  ca^es  aa  the  occurrence  of  Pkryma  leptoatackya  in  the  United 
States  am!  Nepal  as  follows:  "We  should  therefore  look  in  one  and  the 
same  direction  for  the  esplanntion  of  these  extraordinary  no  less  than 
■  of  the  more  onlinary  cases  of  distribution,  and  should  -  -  -  refer 
such  anomalous  distribution  to  very  ancient  dispereion." 

The  ]>lants  from  Japan  to  which  he  referred  were  collected  by 
Charles  Wright,  botanist  of  the  North  Pacific  Exploring  Expedition, 
kDOWD  as  the  Kiuggold  and  Hodgers  Expeditiou,of  which  Dr. tirtty  gave 
an  account  in  a  paper  "  Oti  the  Botany  of  Japan,  and  its  Relations  to 
that  of  North  America  and  of  other  Parts  of  the  Northern  TcmperatA 
Zone,"  presented  to  this  academy  December  14, 1858,  and  January  11, 
1859,  and  published  April  25, 1859,  in  the  sixth  volume  of  the  Memoirs. 
This  memoir  raised  his  reputation  to  its  highest  point  among  scientific 
men,  and,  appealing  again  totheauthorityof  Sir  J.  D.  Flooker,  "iu  point 
of  originality  and  far-reaching  results  was  it«  author's  opu«  magnun^." 
In  referring  to  his  previous  paper  in  the  AiuoricaQ  Journal,  tie  states, 
with  great  candor,  that,  from  the  facts  there  brought  out,  "(1)  that  a 
large  percentage  of  our  extra- European  tjpes  are  shared  with  eastern 
Asia,  and  (2)  that  no  small  part  of  them  are  unknown  in  western  North 
America."  Mr.  Bentham  was  the  first  to  state  the  natural  couclnsion 
that  tbe  interchange  between  the  temperate  floras  even  of  the  western 
part  of  the  Old  World  and  of  the  New  has  mainly  taken  place  via  Asia. 
He  cites  Bentham's  suggestion  of  a  continuity  of  territory  between 
.America  and  Asia  "  under  a  latitude,  or  at  any  rate  with  a  climate,  more 
meridional  than  would  be  effected  by  a  junction  through  the  chains  of 
the  Aleutian  and  tbe  Kurile  Islands."  He  then  proceeds  to  show  why 
a  connection  in  a  more  meridional  latitude  need  not  be  assumed;  and, 
fortifiedby  tbe  widegcological  knowledge  of  his  friend,  Prof.  J.  D.  Dana, 
he  gives  a  masterly  account  of  the  relations  of  the  floras  of  the  north 
temperate  regions  from  the  Cretaceous  i>eriod  to  the  present  time,  ac- 
counting for  the  present  distribution  by  migrations  of  species  from  the 
arctic  regions  due  principally  to  the  different  climatic  conditions  of  tbe 
pre-glacial,  glacial,  and  post-glacial  eras.  Tbe  relations  of  the  floras  of 
eastern  America  and  eastern  Asia  was  a  favorite  topic  with  him,  and 
he  often  spoke  on  the  subject  in  public;  his  two  most  important  ad- 
dresses in  which  he  referred  to  plant  distribution  being  that  on  "  Sequoia 
and  its  History,"  delivered  as  retiring  president  of  the  American  Asso- 
ciatiou  for  the  Advancement  of  Science,  iu  1S72,  and  a  lecture  on  "  Forest 
Geography  and  Archaiology,"  read  before  the  Harvard  Natural  History 
Society  in  1878,  and  afterwards  translated  in  the  Annales  des  Sciences. 

The  study  of  plant  distribution  necessnrily  involved  the  question  of 
the  origiu  of  species,  and  this  brings  us  to  a  consideration  of  the  rela- 
tions of  Gray  to  Darwin  and  DarwiniKui.  Gray  first  met  Darwin  at 
\Vestbank,the  residence  of  Sir  W.J.  Hooker,  at  Kew,  in  1851;  andtbeir 
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correspoiideuce  dates  froui  ii  letter  of  Darwin,  written  April  2r>,  1855, 
iiskiiig  for  iuformatiou  about  the  al|>tiie  plaots  of  tbe  United  States. 
How  iutiinat«  and  frequent  their  correspondence  became,  and  Low- 
deeply  eacli  was  interested  in  tb€  work  of  tlie  other  is  admirably  Bliown  iu 
the  "Life  and  Letters  of  Charles  Darwin."  Tlie  publisbud  letlers  pre- 
sent a  vivid  picture  of  the  inuer  scientific  life  of  tliese  two  men,  both 
equally  simple,  earnest,  remarkably  free  from  prejudice,  aud  anxious  to 
do  justice  to  the  work  of  others.  Many  of  the  problema  upon  which 
Darwin  was  at  work  were  those  iu  which  Gray  was  most  interested; 
aud  he  was  often  able  to  ai<l  Darwin  by  his  observations,  and  still  more 
by  his  judicious  and  always  acceptable  criticisms.  While  the  naturalist 
at  Down  was  absorbed  in  the  study  of  climbing  plantji  aud  cross  fertili- 
zation, the  greenhouses  at  Cambridge  were  also  used  as  nurseries  for 
the  growth  of  climbers  aud  the  odd,  irregularly  flowered  plants  which 
oagbt  to  be  cross-fertilized.  The  writer  recalls  the  time  when  Dr.  Gray 
hardly  ever  passed  in  or  out  of  the  herbarium  without  stroking — patting 
on  the  the  back  by  way  of  encouraging  them  it  almost  se^pied — the 
tendrils  of  the  climbers  on  the  walls  aud  porch ;  and  when,  on  tbe  an- 
nouncement that  a  student  had  discovered  another  new  case  of  cross- 
fertilization  iu  tbe  garden,  lie  would  rush  out  bareheaded  and  breathless, 
like  a  school-boy,  to  see  the  thing  with  his  own  critical  eyes. 

Darwin,  iu  a  letter  dated  June  20, 1856,  confided  to  Gray  that  be 
had  "come  to  the  heterodox  coiiclu»iou  that  there  are  no  such  things 
as  independently  created  species, — that  species  are  ouly  strongly  de- 
fined varieties."  In  this  letter  he  also  says:  "I  nssMme  that  species  arise 
like  our  domestic  varieties  with  muck  extinction."  About  a  year  after 
this  (September  5,  1857)  Darwin  wrote  to  Gray  the  now  famous  letter, 
in  which  be  propounded  the  law  of  the  evolution  of  species  by  means  of 
natural  selection;  and  it  was  this  letter,  read  at  the  Liunean  Society 
July  1, 1858,  on  the  occasion  of  the  presentation  of  the  joint  paper  of 
Darwin  and  Wallace  "On  the  Tendency  of  Species  to  form  Varieties; 
and  oil  the  Perpetuation  of  Varieties  aud  Species  by  Natural  Means  of 
Selection,"  which  fixed  the  date  of  the  priority  of  the  great  discovery 
as  due  to  Darwin.  What  wei-e  Gray's  own  views  ou  the  subject  of 
evolution  previous  to  the  publication  of  the  "Origin  of  Species,"  in 
November,  1859,  may  perhaps  be  inferred  from  some  remarks  which  be 
made  on  January  It,  1859,  when  he  presented  bis  paper  "On  the 
Botany  of  Japan  "  to  this  academy.  He  then  stated  that  "  the  idea  of 
the  descent  of  all  similar  or  couspecific  individnals  from  a  common 
stock  is  so  natural,  and  so  inevitably  suggested  by  common  observa- 
tion, that  it  must  needs  be  first  tried  upon  the  problem  [of  distribution], 
and  if  the  trial  be  satisfactory  its  a<loption  would  follow  as  a  matter  of 
course,"  In  brief,  he  was  inclined  to  accept  evolution,  but  wished  more 
proof;  and  nearly  three  years  earlier,  in  a  letter  to  Professor  Dana, 
written  December  13, 185G,  be  had  well  expressed  bis  own  attitude  by 
saying,  "I  have  as  yet  no  opinion  whatever,  and  no  very  strong  bituJ" 


780  BIOGRAPHICAL   MEH0IR8. 

He  saw  wbat  was  coming  bowevor,  and  iu  a  later  letter  to  Professor 
Daua,  aDticipating  tlio  iinblieatiou  of  tbe  "  Origiu  of  Species,*"  be  Bays, 
"You  may  be  surt^  tbat  before  long  there  must  be  ooe  more  resurrection 
oi  the  development  theory  in  a  new  form,  obviating  many  of  the  argu- 
ments against  it,  and  presentiug  a  more  respectable  and  more  formida- 
ble appearance  than  it  ever  has  before." 

Gray  was  one  of  the  favored  three,  including  Hooker  and  Lyell,  to 
whom  Darwin  sent  advance  sheets  of  the  "  Origin  of  Species  "  prior  to 
its  publication  in  N^ovember,  18od;  and  of  his  review  iu  the  American 
Journal  of  Science  of  the  following  March,  Darwin  wrote,  "Yonr  re- 
view seems  to  me  admirable, — by  far  the  best  I  have  read."  The  re- 
view certainly  presents  most  accurately,  succinctly,  and  attractively 
Darwin's  own  views ;  but  Gray  does  not  even  here  announce  that  lie 
is  himself  a  complete  convert  to  the  doctrine,  as  is  seen  by  the  follow- 
ing citation :  "What  would  happen  if  the  derivation  of  species  were  to 
be  substantiated,  either  as  a  true  physical  theory  or  as  a  sufficient 
hyiKithesisT  The  inquiry  is  a  pertinent  one  just  now.  For,  of  those 
who  agree  with  us  in  thinking  that  Darwin  has  not  established  his 
theory  of  derivation,  many  wili  admit  with  us  that  be  has  rendered  a 
theory  of  derivation  much  less  improbable  than  before ;  that  such  a 
theory  cbimes  iu  with  the  established  doctrines  of  physical  science,  and 
is  not  unlikely  to  be  largely  accepted  long  before  it  can  be  proved." 
And  the  similar  statement  iu  the  Atlantic  Monthly  of  October,  1860: 
"  Those,  if  any  there  be,  who  regard  the  derivative  hypothesis  as  satis- 
factorily proved  must  have  loose  notions  of  what  proof  is.  Those  who 
imagine  it  can  bo  easily  refuted  and  cast  aside  must,  we  think,  have 
imperfect  or  very  prejudiced  conceptions  of  the  facts  concerned  and  of 
the  questions  at  issue." 

In  1876  be  brought  together  iu  a  volume,  entitled  "  Darwiniana,"  his 
principal  essays  and  reviews  pertaining  to  Darwinism,  token  from  tbe 
American  Journal  of  Science,  the  Nation,  and  the  Atlantic  Monthly, 
and  added  a  chapter  on  "  Evolutionary  Teleology;"  and  in  1880  be 
published  *' Natural  Science  and  Religion,"  two  lectures  delivered  to 
the  Theological  School  of  Tale  College,  before  a  critical  audience,  who 
listened  with  tbe  deepest  interest  to  what  was,  in  some  points,  liis 
most  advanced  view  of  natural  selection.  We  need  not  dwell  on  a 
subject  about  which  so  much  has  lately  been  written  by  far  abler  pens 
than  ours.  Briefly  stated,  Gray  was  probably  the  best  expounder  of 
Darwinian  principles — meaning  thereby  those  actually  advocated  by 
Darwfn  himself,  and  excluding  tbe  wild  deductions  attached  to  the 
original  theory  by  those  who  deserve  the  name  of  Darwinissimiste 
rather  than  Darwinists — although  he  himself  regarded  natural  selec- 
tion as  a  less  efScient  cause  than  it  was  assumed  to  be  by  Darwin. 

His  infiuence  as  an  exponent  of  Darwinism  was  due  partly  to  tbe 
atlmirable  clearness  and  candor  of  his  reviews  and  his  interesting  way 
of  putting  things;  for  bis  ft^rtiie  imagination  was  constantly  discovering 
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aptsimiles  to  illustrate  otherwise  dry  arguments.  It  wasalso  dueiu  part 
to  his  knowu  oaatiou  andoonserTatisai,  and  bis  professed  Gbristiaa  faith. 
If  an  avowed  accepter  "  of  the  creed  commonly  called  the  Nicene"  saw 
nothing  in  Darwinism  which  implied  atheism,  or  was  opposed  to  the  idea 
of  design  on  the  part  of  the  Creator,  sorely  one  might,  at  least,  listeu 
to  bis  accouut  of  bis  development  theory  with  safety.  To  his  hearers 
at  New  Haven,  in  1880,  he  said :  "Natural  selection  by  itself  is  not  an 
hypothesis,  nor  even  a  theory.  It  is  a  troth — a  catena  of  facts  and  di- 
rect inferences  from  facts.  -  •  -  There  is  no  donbt  that  natnral  se- 
lection operates ;  the  open  question  is,  whatdo  its  operations  amount  to. 
The  hypothesis  based  on  this  principle  is,  that  the  struggle  for  life  and 
sorvival  of  only  the  fittest  among  individuals,  all  disiwsed  to  vary  and 
no  two  exactly  alike,  will  account  for  the  diversification  of  the  species 
and  forms  of  vegetable  and  animal  life,  will  even  account  for  the  rise, 
in  the  coarse  of  countless  ages,  from  simpler  and  lower  to  higher  and 
more  specialized  liviug  beings."  He  gave  it  as  his  opinion  that  natural 
selection  is,  on  the  whole,  a  good  working  hypothesis,  but  does  not  ex- 
plain how  wholly  new  parts  are  initiated,  even  if  the  new  organs  are 
developed  little  by  little.  He  repeated  over  and  over  again  in  differ- 
ent reviews  his  belief  that  natural  selection  conkl  not  accoant  for  varia- 
tion, and  he  stated  the  case  particularly  forcibly  in  bis  "Evolutionary 
Teleology:"  "Natnral  selection  is  not  the  wind  which  propels  the 
vessel,  but  the  rudder,  which,  by  friction,  now  on  this  side  and  now 
on  that,  shapes  the  course.  The  nidder  acts  while  the  vessel  is  in 
motion,  effects  nothing  when  it  is  at  rest.  Variation  answers  to  the 
wind.  -  -  -  Its  course  is  controlled  by  natural  selection.  This  pro- 
ceeds  mainly  through  outward  infineuces.  But  we  are  more  and  more 
convinced  that  variation  -  -  -  is  not  a  product  of,  but  a  response 
to,  the  action  of  the  euTironmeut.  Yariations  are  evidently  not  from 
without,  but  from  within." 

But  how  do  variations  arisel  According  to  Gray,  by  virtue  of  some 
inherent  power  imparted  in  the  beginning  by  Divine  agency.  That 
granted,  natural  selection  would  in  great  part  account  for  the  present 
condition  and  distribution  of  life,  so  that  one  could  be  a  Darwinian  and 
Deist  at  the  same  time.  Gray  further  believed  that  variation  is  apt 
to  follow  in  certain  more  or  less  regular  directions,  and  particularly  in 
beneficial  directions.  Here  he  differed  very  widely  from  Darwin.  The 
one  saw  design  where  the  other  could  not,  and  it  must  be  confessed 
that  Gray  was  treading  on  delicate  ground,  scientifically  if  not  theo- 
logically speaking,  when  he  affirmed  the  direction  of  variation  in  bene- 
ficial lines.  For  what  is  meant  by  beneficial?  Beneficial  to  whom? 
Beneficial  for  what  pnrposet  In  one  sense,  any  variation  which  tends 
to  enable  a  living  being  to  survive  in  the  struggle  for  existence  is  bene- 
ficial; and  to  say  tliatany  Iwingorstrnctnrt!  has  survived  is  the  same 
as  saying  tlutt  tlie  variation  from  which  it  spntug  was  Iwneficial.     But 
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Gray  appareutly  uses  the  word  beuefioial  in  the  sease  of  beiug  fore- 
ordaiDed  to  be  beneficial. 

Perliaps  we  mast  look  to  iiiberitance  itself  for  an  ezplaDattoD  of  the 
difference  in  tbe  views  of  Gray  and  Darwla.  The  Gray  family  were 
devout  members  of  the  Presbyterian  Church,  and  thronghoat  bis  life 
Dr.  Gray  adhered  faithfully  to  tbe  orthodox  faith  of  bis  fatbera,  his 
own  views  bciug  in  harmony  with  those  of  the  liberal  brauch  rather 
tlinii  with  those  of  the  conservative  branch  of  that  couimiinion.  The 
agnostic  position  of  Darwiu  may  perhaps  be  inferred  from  his  own  dc- 
scriptiou  of  himself  and  his  father  as  belonging  "nominally  to  |the] 
Cbarch  of  England,"  an  expression  which  leads  one  to  believe  that  he 
was  hardly  to  be  counted  a  member  of  that  or  any  other  denomination. 
When  a  young  man,  Gray  certainly  bad  no  leanings  towards  evolution. 
In  hia  review  of  the  "  Vestiges  of  Creation,"  in  the  North  American 
Beview  of  1S16,  be  wrote:  "Although  'geology  fully  proves'  tbat 
there  have  been  various  creatious,  that  different  species  were  createil 
at  different  periods,  and  that  some  of  the  humblest  and  simplest  first 
appeared,  white  land  animals,  quadrupeds,  quadrumana,  and  bimana 
were  not  introduced  until  after  the  eartli  was  fitted  for  their  residence, 
yet  we  are  still  to  be  conviuced  tbat  tbej  were  not  then  created  as  p«-- 
fect  as  they  now  are.**  But  he  was  convinced  later,  when  he  studied 
tbe  relations  of  the  North  American  flora  to  that  of  Asia,  and  he  ac- 
cepted without  hesitation  the  view  tbat  the  present  species  are  not 
special  creations,  but  derived  from  previously  existing  species,  at  a  time 
when  tbe  truth  of  the  theory  was  scarcely  recognized  by  any  naturalists, 
and  at  a  date  when  in  the  public  mind  a  belief  in  evolution  meant  athe- 
ism. He  bad  the  courage  to  avow  o|>enly  his  convictions,  but,  on  the 
other  baud,  never  allowed  bis  convictious  to  be  governed  by  wild 
speculations. 

But  wc  who  have  known  Asa  Gray  so  many  years  would  now  recall^ 
not  the  great  botanist,  but  rather  the  kind-bearted,  genial  man,  whose 
sympathy  cheered  and  whose  wisdom  guided,  whose  heart  was  ever 
yoHug,  whose  brain  was  ever  active.  His  long  life,  unclouded  by  great 
sorrow  and  almost  free  from  personal  enmities,  was  inspired  thronghont 
by  a  faith  which  never  faltered.  Retaining  to  the  last  the  energy  and 
vivacity  of  youth,  bis  intellect  broadening  and  ripening,  his  character 
growing  more  and  more  sweet  and  serene,  be  reminds  us  of  one  of  those 
trees  which  bear  dowers  and  fruit  at  the  same  time.  Indostrions  to  an 
extent  tbat  few  could  equal,  his  work  done,  he  enjoyed  society  with  a 
relish,  and  bis  reaily  wit,  his  inexhaustible  stock  of  anecdotes,  and  his 
quick  and  keen  appreciation  of  the  best  in  literature  and  srt^  made  him 
everywhere  welcome.  His  own  house  was  open  to  all,  and  even  those 
who  came  to  pay  the  simple  tribute  of  staring  were  not  often  turned 
away.  With  a  graceful  hospitabty  to  which  wealth  could  have  tent  do 
greater  chanu,  he  entertained  tbn  Ipitriit-d  of  many  nations,  and  w<<l- 
coined  with  special  cordiality  his  brother  botanists,  a  long  array,  iuclud- 
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ii>g  not  only  tbe  oxi>ert8  in  the  scicDce,  but  tho  poor  nnd  stFaggliiig 
student  as  well.  lie  sliared  witb  all,  the  treasures  of  bis  knowledge, 
and  not  infrequently  be  added  something  from  the  modest  competence 
which  bis  iudnstry  bad  amassed.  The  wonis  of  good  cbeer  from  his 
Ii))s  were  re-echoed  in  after  years,  and  the  life  so  honorable  was  not  ud- 
honored.  If  tho  numerous  boDorary  degrees  from  learned  societies  at 
home  and  abroacl  testify  to  the  esteem  in  whieh  be  was  held  as  a  scien- 
tific botanist,  the  warm  congratulations  of  friends  from  all  parts  of  the 
country  when  the  memorial  vase  was  presented  on  his  seventy-fifth 
birthday  show  no  less  clearly  how  much  he  was  beloved  as  a  man. 
And  when,  during  dreary  weeks,  bis  anxious  friends  hoped  against 
hope,  watching  to  catch  the  sound  of  the  loved  voice  which  would 
speak  but  could  not,  all  felt  that  the  message  which  he  sought  to  utter 
most  have  been  a  benediction.  But  it  was  not  needed,  ills  life  was  a 
benediction,  and  as  his  body  was  borne  to  its  last  resting  place  tho 
freshly-fallen  snow  was  not  more  pure  than  his  character,  uor  the 
Hparkling  winter  air  more  bright  and  clear  than  his  intellect. 
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8ci.,  XXV,  :M6-350. 
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IRMr. 
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Lvc,  IV,  41-60. 
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tung  iler  Plianzen."    Am.  J.  Sci.,  xsxi,  J08-;ll7. 
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A  Flora  of  North  America :  CoDtainiRg  abridged  descriptions  of  all  the  known 
iudigetioiiH  and  naturalized  plants  growing  north  of  Mexico;  arranged  according  to 
the  Natnral  8ysl«ui.  By  John  Torrey  and  Asa  Gray.  Vol.  i.  New  York,  1838-1840, 
Svo,  pp.  XTi,  Til ;  Vol.  II,  1841-1043,  pp.  504. 
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Notices  of  Enropeao  Herbaria,  particularly  those  most  interesting  to  the  North 
American  Botanist.  Am.  J.  Sci  ,  XL,  1-18.  [Ann.  Xat.  Hist,  vii,  I:t2-I40,  179-185: 
Hooker's  .lour.  Bot.,  Ill,  :!5:(-374.] 
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Notes  of  a  botanical  excnnloD  to  tbu  monutAios  of  North  Carolina,  etc.,  with  aoma 
remarks  on  the  botany  of  the  higher  Alleghaaj'  MoiiutoiDS.  Aid.  J.  Sci.,  xui,  1^9. 
[Hook.  Lond.  Jour.  Bot.,  I,  1-14,  217-2S7;  ii,  Il:t-12S;  iti,  230-242.] 

The  BotAulcal  Text-Book  for  Collegei,  SchoolB,  and  Private  StudentH.  Kew  York, 
1842, 8vo,  pp.413.  Edition2d,  ib.,  IWS.Svo,  ]ip.  509;  3(i,  ib.,  1850,  Sto,  pp.  5»;  4th, 
ill.,  l%:l,^vb,  pp.  5S8;  5th.  nniler  the  title,  Introduction  to  Structaral  and  8vat«instie 
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1857-'58,  pp.  xii,  555.  A  second  issue  bears  date  1860.  Edition  6th,  Part  I,  Struct- 
ural Botaoj,  or  Orgaoograph;  on  the  basis  of  Morphology.  New  York,  IWtf,  6vo, 
pp.  XU,  442. 

1843. 

Selections  from  tlie  Scientific  Correspondenoe  of  Cadwallader  Golden  with  Grono, 
Tins,  Liuntens,  Collinson  and  other  Nataraliate.    Am.  J.  8ci.,  xi.iv,  85-133. 

1944. 

Characters  of  eome  new  i^oera  [Monoptilon,  Amphipappns,  Cfttliaobyris,  Auiso- 
coma]  and  epecies  of  plants  of  the  natural  order  Compositn,  ftom  the  Rooky  Mount- 
ains  and  Upper  California.  Proc.  Boat.  Soc.  Nat.  Hist.,  i,  210-21'.^  (abstract);  Jonr. 
Best.  Soc.  Nat.  Hist.,  v,  104-111,  with  plate. 

The  Longevity  of  Trees.    N.  A.  Review,  Jnly,  ltJ44.  189-238. 

1S45- 

The  Chemistry  of  Vegetation.     N.  A.  Review,  Jan.,  1845, 3-42. 

Pluntie  LindhGiineriauH! ;  an  eunnieration  of  F.  Lindheimer's  collection  of  Texan 
plants,  with  remarks,  and  descriptions  of  new  species,  etc.  By  George  Engelmann 
and  Asa  Gray.    Jonr.  Bost.  Soc.  Nat.  Hist.,  v,  210-264. 

lS4e. 

Husci  Alleghauienses,  sive  SpicilegiaMiisoortini  alqne  Hepalicarnm  ijnos  in  itinere 
a  Marylandia  neqne  ad  Oeorgiam  per  tractus  montiiim  A.  D.  Dnlcccxliii  ilecerpsernut 
Asa  Gray  etW.  S.  Sullivant  (interjcctis  iionnultis  aliunik'collecliH)  [  Re  view,  with 
notes.]    Am.  J,  Sci.,  ir,  I,  70-81,  312. 

Notice  of  a  new  genns  of  plants  of  the  order  Santalaccii'  (Darbyn).  Am.  J.  Sci., 
II,  1,  386-389;  Proo.  Bost.  Soc.  Nat.  Hist.,  it,  115-116  (abstract);  Jour.  Boat.  Soc. 
Nat.  Hist.,  v,368-.'(5l. 

Scientific  Results  of  the  Exploring  Expedition.    N.  A.  Review,  Jnly,  1846, 21U226. 

Analogy  between  the  Flora  of  Japan  and  that  of  the  United  States.  Am.  J.  Sci., 
II,  II,  135-136. 

Characters  of  some  new  genera  and  species  of  Composibe  from  Texas.  Proe.  Am. 
Acad.  I,  46-50.    [Am.  J.  Sci.,  II,  ill,  274-276,  in  part.] 

Chloris  Boreal  i- American  a.  lllnstrationH  of  new,  rare,  or  otherwise  iutereating 
North  American  planl«,  selected  ohiefiy  from  those  recently  brought  into  cnlttvatlon 
at  tbe  BotAnical  Garden  of  Harvard  University.  Decade  I.  Hem.  Am.  Acad.,  ill, 
1-66,  tt.  1-10. 

184T, 

Food  of  the  Mastodon.    Am.  J.  Sci.,  II,  III,  436. 

Note  upon  Carex  loHacea  Li«n.  and  C.  gracilis  Ehrh.    Am.  J.  Sci.,  II,  iv,  19  S3. 


Genera  Florae  Americie  Boreal i -Oriental is  IlliiHtrata.  The  Genera  of  the  Plonla 
of  the  United  States,  illustrated  by  fignres  and  analyses  from  nature,  by  laawv 
Sprngne;  superintended  and  with  deHcriptinns,  eti',,  by  Asa  Gray.  Vols,  t,  n, 
ilfit*,  1849),  8vo,  pp.  230,  229,  and  186  plains. 
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A  Hannal  of  the  Botany  of  tbe  Korthem  Unit»(l  States,  frooi  New  EnRlaod  to 
Wisconsin  nnd  sou tb  to  Obio  and  PeDDSjlvania,  inclusiTe  (tbo  Mosses  and  Liver- 
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chiefly  ill  the  Vicinity  of  Santa  F6,  Now  Mexico,  by  Angiistns  Fendlur.  Prnc.  Am. 
Acad.,  II,  &-9  [abstract];  Mem.  Am.  Acad.,  iv,  1-116. 

On  some  plants  of  the  order  Componitie  from  the  Raodnicb  Islnnils.  Proc.  Am. 
Assoc.,  11,397,396. 

On  the  compoaition  of  the  plant  by  phytons,  and  some  applications  of  phyllo- 
taiis.    Proc.  Adi.  Assoc.,  U,  43?-444. 

Note  on  the  genus  Theleaperma,  Letting.    Hook.  Jour.  Bot.,  I,  252. 
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PlkDtie  Lindbeimerians,  Part  II.    Jonr.  Boat.  Soc.  Nat.  Hist,  vi,  141-333. 

1S51. 
Characters  of  some  Onaphalioid  Compositie  of  tbe  division  Angiantbeio.    Hook. 
Jour.  Bot..  Ill,  97-102,  147-153,  172-17M, 
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Acconot  of  Argyroxiphiam,  a  reraarkablo  genus  of  Cotnpositii',  bolongiDt;  to  the 
uionntains  of  the  Sandwich  Islands.    Proc.  Am.  Acad.,  ii,  159, 160. 

Characters  of  three  new  genera  of  plants  of  tlie  orders  Violaceic  and  Anonace» 
discovered  by  the  naturalists  of  tbe  UniCeil  ^t»teR  Exploring  Expedition  [Agatea, 
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Plante  Wrigbtianio  Teiano-Neo  Mexicanee:  An  account  of  a  Collection  of  Plants 
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III,  1-146,  tt.  10. 
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Am.  J.  Sci.,  II,  XIV,  41-15. 
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II,  XXI,  428,  429. 
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plates. 

GL'iicral  Catalogue  of  the  Plants  rollccti'd  on  the  exjieditlou  [uuder  Lieut.  R.  S. 
WillianiMinund  Lieul.  H,  L.  Abbot].  (By  J,  S.  Newb«rr,v.  Ivi-sia.  Composittr, 
Ilemltoiiipi  (and  Moiiotropea').  Scropliuluriarcii-,  Ilydropb,vlt.'iceif ,  and  Gentlaiiacev, 
by  Abii  Gray),     I'acific  If.  K.  Surveys,  Vl,  72,7;l,  70-87,  witli  six  plates. 
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First  LeaeoiiB  in  Botaay  and  Vugutablo  Physiology.     New  York,  18r>7.    6vo,  pp. 
236.     [There  are  laUr  isaacs.]    Revised  Aug.,  1B66. 
On  the  age  of  a  large  Califbmiaa  eoniferoua  tree.    Pioe.  Am.  AcmI.,  hi,  !M-^. 

185«. 

A  short  espoRition  of  the  itrnotare  of  the  ovale  and  aeed-coata  of  Magoolia. 
Jour.  Linn.  Soc,  ii,  106-110. 

Hon- PlantHGrow:  a  aimple  introduction  to  Stractaral  Botanj.  Withapopular 
Flora,     New  York,  1B5S.     Bvo,  233. 

Note  on  the  coiling  of  tuudrilii  of  plants.  Proc.  Am.  Acad.,  iv,  9H,  99.  [Add.  NaL 
Hist.,  Ill,  513,  r.H;  Am.  J.  Sci.,  II,  xxvu,  277.iTd.J 

Notes  upon  some  Riihiaceie,  cotleoted  in  the  South  Sea  Exploriug  Expedition  under 
Captain  Wilkea.     Proo.  Am.  Acad.,  iv,  :i3-30,  30&-318. 

Action  of  foreign  Pollen  upon  the  Fruit.    Am.  J.  Sci,,  II,  xxv,  VZi,  123. 

ISBO. 

Neviasia,,  a  new  genue  of  Rosoceie.    Hem.  Am.  Acad.,  vi,  373-.t76,  with  plate. 

Diagnostic  characters  of  new  species  of  pbuueganious  plants,  collected  in  Japan 
l>;  Charles  Wright,  bolaDistof  the  UDited  States  North  PaciUo  Exploring  Expedition. 
With  observations  upon  the  relations  of  the  Japanese  Flora  to  that  of  North  America, 
and  of  other  parte  of  the  Northern  Temperate  Zone.  Mem.  Am.  Acad.,  vi,  377-153. 
[Bibl.  Univ.  Archives,  ix,  3-J-43;  Canadian  Naturalist,  iv,  -296,297;  Am.  J.  Sci.,  II, 
XXVIII,  187-200.] 

On  the  genus  Croomla,  and  its  place  in  the  Natural  System.  Mem.  Ant.  Acad. ,  vi, 
453-457,  with  plate. 

Chaiaotera  of  Anoiitropbora,  a  new  genus  ef  tbe  order  Compoeitie,  recently  de- 
tected hy  Charles  Wright.     Mem.  Am.  Aoad.,  vi,  457, 458. 

Notes  upon  some  Polynesian  plants  of  the  order  Loganiaceie.  Proo.  Am.  Acad., 
IV,  319-324. 

Diagnoses  of  the  species  of  Sandal-wood  (Santalnm)  of  tbe  Sandwich  Islands. 
Proe.  Am.  Acad.,  iv,  326,327. 

A  revision  of  the  genus  Foreetiera.     Proo.  Am.  Acad.,  tv,  3fl3-366. 

Report  of  tbu  UiiitMl  States  and  Mexican  Boundary  Survey  mode  nnder  the  direc- 
tion of  the  Secretary  of  tbe  Interior,  hy  William  H.  Emory.  Vol,  ii,  Part  I.  Botany  of 
tbe  Boundary.  {Note  on  Syntblipsis,  CoraposiUe,  Scrophulariaceie,  note  on  Datura, 
conspectus  of  tbe  genera  of  Nyutaginaceie  and  tbe  species  of  Mirabilia  and  Oxybo- 
phns,  by  Dr.  Gray),  pp.  34,  73-107,  110-121,  154,  172-175,  with  five  platee. 

Lists  of  Plants  collected  by  Emanuel  Samuels,  iu  Sonoma  County,  Cul.,  in  135G. 
Proc.  Bo9t.  Soc.  Nat.  Hial.,  vii,  142-14.'>. 

Listofacollectiou  of  dried  plants  made  bjrL.  J.  Xautus,  at  Port  Tejon  and  vicinity, 
California,  near  lat.  30"  and  long.  1I!P,  1857-'5el.  Proc.  Boat.  Soc.  Nat.  Hist.,  vii, 
145-149. 

Manuel  ofthe  Botaayof  tbe  Nortbern  Unitetl  States.  Keviseil  tThird]  Edition; 
including  Virginia,  Keutncky,  and  all  east  of  the  Mississippi ;  arranged  accordiug  to 
the  Natural  System.  With  six  plates,  illustrating  the  Genera  of  Ferns,  etc.  1059, 
pp.  XXIV,  (>35. 

British  National  Husenms  of  Natural  History.     Am.  J.  Sci.,  II,  xxvii,  377. 

Trichumanes  radicaue,  Swarti.    Am.  J.  Sci.,  xzviii,  44U,  441. 

ISiJO. 

Catalogue  of  Plants  collected  East  of  the  Rooky  Moantains.  Pacific  R.  R.  Sur- 
veys, XII,  part  2,  40-49,  with  three  plates. 

Report  upon  tbe  Colorado  River  of  tbe  West,  explored  in  m57  and  1859  by  Lieut. 
Joseph  C.  Ives.  Part  IV.  Botany  (the  orders  preceding  Verbeuaceie,  excepting 
tbe  Coctaceu!,  by  Professor  Gray),  pp.  1-20. 
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Polamucutuu  iTiH[>iiH,  L.;  Maniilua  quadrifolia,   L.     Aui.  J.  Sui.,  II,  xxx,  1X>,  140. 

DiiicDSBion  botwoen  tiro  roaders  of  Dorwiu'e  TreatJBo  on  tbn  Origin  of  Species. 
Am.  J.  Set.,  II,  XXX,  il6-239.  [Ueniga  versus  Necessity.  Disoussiou  Itetweeo  two 
readers  of  Darwin's  Treatise  od  the  Origin  of  Species,  upon  its  natural  theology. 
Darwiuiaiia,  pp.  62-36.] 

leoi. 

Noteou  the  species  of  Niwolia.    Jour.  Linn.  Soc.,  v,  25,26. 

Charactursof  some  Coiuposit»  in  the  collectioo  of  the  United  States  Sooth  Pacific 
EiploHug  Expedition  nnder  Captain  Wilkes;  with  oliser vat ious,  etc.  Proc.  Am.Acail., 
V,  114-146. 

Notes  ou  Lobeliaceie,  OoodeuiaceiD,  etc.,  in  the  collection  uiade  b;  the  South  PS' 
clUc  Exploring  Expeditiou,     Proc.  Am.  Acad.,  v,  146-153. 

Euumeration  of  a  eolleutiou  of  dried  plants  made  by  L.  J,  Xautus,  at  Cape  San 
Lncaa,  etc.,  in  Lower  CftUfuruia,  between  August,  1C<&9,  and  Febroary,  ItiCO.  Proc. 
Am.  Acad,  v,  163-173. 

A  cursory  exaiuinatioii  nf  a  collection  of  dried  plants  maile  liy  L.  C.  Ervendberg 
•round  Wartenberg,  uear  Tautoyuua,  in  the  ancient  province  of  Haasteua,  Hexico, 
iu  I»5dand  1859.     Proc.  Am.  Acad.,  V,  174-190. 

Note  on  the  genus  Graphephorum  Detv.,  and  its  synouymy.  Proc.  Am.  Acad. ,  v, 
190,191;  Ann.  Bot.  Soc.  Canada,  i,  55-57. 

NoteK  upon  a  (lortiou  of  Dr.  Seemaun's  reoeut  collection  of  dried  plauts  gathered 
in  the  Feejee  Islands.     Proc.  Am.  Acad.,  v,  314-3J1. 

Characters  of  new  or  ol>scure  species  of  plants  of  Monopetalous  orders  in  the  col- 
lection of  the  United  States  Pacific  Expioriog  Expedition ;  with  occasional  remarks, 
etc.    Proc.  Am.  Acad.,  v,  321-353;  Vi,  37-55. 

Heath  (Callnna  vulgaris)  in  North  America.  Am.  J.  Sci.,  II,  xxxii,  390,  39t : 
xxxviii,  1-22-134;  i-ja.  439;  xxxix,  S3S;  xuii,  128, 1:29.  [Callnna  atlaatioa  Stem.; 
also  Beemann's  Jour.  Bot.,  v,  94,  85.] 

Aira  cari-opbyllea  in  the  United  States,    Atn.  J.  Sci.,  II,  xxxii,  391. 

PlantoA  Titienses  Seemanniann.  Remarks  on  the  Plants  collected  in  the  Vitian  or 
Fijian  Islands  by  Dr.  Berthold  Seemann.     Bonplandia,  x,  34-:t7. 

Ennmeration  of  the  Plants  of  Ur.  Parry's  collection  in  the  .Rocky  Moantains  in 
1861.     Am.  J.  Sci.,  II,  XXXIII,  237-243,  404-411 ;  XXXIV,  249-261,  3.10-341. 

Notes  upon  the  "Description  of  New  Plants  from  Texas  by  S.  B.  Buckley."  Proc. 
Pbila.  Acad.  Nat.  Sci.,  1H62,  161-168. 

A  Report  upon  Mr.  S.  B.  Buckley's  "  Descnption  of  Plauts,  No.  3,  Graminete." 
Prof,  Phila.  Acad.,  [86,i,  333-337. 

Additional  note  uu  the  genua  Rhytidandra,     Proc.  Am.  Acad.,  VI,  55,56. 

Synopsis  of  the  ;>euus  Pcutatemou.     Proc.  Am.  Acad.,  vi,  !J6-76. 

Revision  of  the  Nurtb  Amoricau  species  of  the  i;enu9  Calamagrostis,  sect.  Dejenxia. 
Proc.  Am.  Acad.  VI,  77-80. 

Fertilization  of  Orchids  through  the  Agency  of  lusects.  Am.  J.  Sci.,  II,  xxxiv, 
430-439. 

1803. 

Dorlingtouia  Califoruioa,  Torr.    Am.  J.  Sci.,  II,  xxxv,  136, 137. 

Botanical  Collections  iu  the  Rocky  Monntains.    Am.  J.  Sci.  II,  XXXV,  137. 

Species  considered  as  to  Variation,  Geographical  Distribution  and  Socoesaiao. 
Ann.  Nat.  Hist.,  xii,  81-97.     [Darwiniaoa,  pp.  178-304.] 

Eanmeratioo  of  the  species  of  plants  collected  by  Dr.  C.  C.  Parry  and  Heasn. 
Elihu  Hall  and  J.  P.  Harboar,  dnring  the  summer  and  autunm  of  ISBi,  on  and  unar 
the  Rocky  Mountains,  iu  Colorado  Territory,  lat.  Sfio-il".  Proc.  Phila,  Acad.  N»t 
Sci.,  1863,  5C«riO. 
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Btractnre  and  fertilisation  of  certain  Orohids.    Am.  J.  Sci.,  II,  xxxvi,  392-3U4. 

Manoel  of  the  BotsDy,  etc.  Fourth  ravined  EdJtioD.  To  wbicb  in  added  QardeD 
Botko;,  au  latroductioo  to  a  buowledKO  of  the  common  caltivated  PlaotB.  With 
twenty-two  plates,  illuatrating  the  Orauee,  FeniB.  Mossea,  etc.  New  York,  1S63,  pp. 
oi,  743. 

Sf  DopsiB  of  tbe  speciex  of  Hoaackis.    Proc.  Acad.  Phila,,  1863,  346-353. 

Od  StreptAUthuB  tfnlt.,  and  the  plante.whioh  have  been  refeired  to  that  geoos. 
Proc.  Am.  Acad.,  vi,  IHS-li^. 

A  revision  and  arrangement  {mainly  by  the  fruit)  of  the  North  American  apeclea 
of  Astr^alOB  and  Oxytropia.     Proc.  Am.  Acad.,  vi,  188-336. 

On  BcientiBc  uomeDclatnre.  Am.  J.  Sci.,  II,  xxxvii,  27d-:!8I.  [Ann.  Mag.  NM. 
Hist.,  XIII,  &17-590;  See  roan  o's  Jour.  Bot.,  ii,  lt$8-190.} 

Badicle-iam.    Am.  J.  Sci.,  xxxviii,  125-126. 

New  Sclrpi  of  the  Northern  Uuited  titatea :  S.  Conbyi,  S.  Clintonit.  Am.  J.  Sci.,  II, 
xxKViu,  289-290. 

ises. 

NajoB  major,  Rappia  maritima,  etc.,  diacovered  at  Sslina,  N.  Y.  Am.  J.  Sci.,  II, 
xxxix,  106-107. 

Harvard  Univoreity  Herbarium.    Am.  J.  Sci.  II,  xxxix,  224-22B. 

Story  about  a  Cedar  of  LebuDon.     Am.  J.  Sci.,  II,  xxxtx,  336-238. 

New  or  little  known  Polyneeian  Tbymelea.    Seemann'a  Jour.  Bot.,  ill,  302-306. 

The  Tenneaaee  Yellow-Wood  (CladraatiB  lute»).    Am.  J.  Sci.,  II,  XL,  373. 

Characters  of  some  new  planta  of  California  and  Nevada,  chiefly  from  the  cuIIm- 
tions  of  Prof.  William  H.  Brewer  and  of  Dr.  Cbarlea  L.  Andenon,  with  revisions 
of  certain  genera  or  groaps.    Proc.  Am.  Acad.,  vi,  &19-&56. 

ieo6. 

Professor  Tredwell's  Improvements  in  conatrncting  Cannon :  Address  of  the  presi- 
dent of  the  American  Academy  of  Arts  and  Scienoca  (Prof.  Asa  Gray)  upon  tbe 
preaentation  iif  the  Riimford  Hedal  to  Profeaaor  Treilwell,  November  15,  le6.''i.  Proc. 
Am.  Acad.,  vii,  44-51 ;  Am.  J.  Sci.,  II,  xli,  97-103. 

Scolopendrium  offloinarum  in  western  New  York.    Am.  J.  Sci.,  II,  xu,  417. 

A  new  Fijian  He«lycaria :  H.  dorelenioides.     Seemanu's  Jour.  But.,  iv,  83-84. 

Note  on  a  regular  dimerous  flower  of  Cypripedinmcandidam.  Am.  J.  Sci.,  II,  XLii, 
196.    [Ann.  Mag.  Nat.  Hiet.,  xviii,  341-^3;  Seemuuii's  Jour.  Hot.,  iv,  379-379.] 

1807. 

An  innovation  in  Doraenclatore  in  tbe  recently  isaued  volnme  of  the  Frodromu*. 
Am.  J.  Sci.,  II,  xuii,  126-136.    [Seemann'a  Juur.  Bot.,  v,  81-H4.] 

Manual  of  the  Botany  of  the  Northern  United  States,  includinft  the  district  east  ot 
the  Miuaisaippi  and  north  of  North  Carolina  and  Teonesaee,  arranged  according  to  tbe 
Natural  System.  Fifth  edition,  with  twenty  platea,  illnstrating  tbe  Sedgea,  Orossca, 
Ferns,  etc.  New  York,  1867.  8vo,  pp.  701.  A  second  issue  in  1868  has  four  pages  of 
addenda. 

Morphology  of  stamens  and  uaeof  abottiveoigaus.    Am.  J.  Sci.,  II,  x  XLII  1, 273-274. 

Botanical  Notes  and  Qaeriea.  On  Sambuona  Canadenais,  Robiuiu  hiepida,  and 
Clerodendron  Thompsonie.     Am.  Nat.,  i,  4t)3-494. 

May  apples  in  Clusters;  luTasiona  of  Foreign  plants.    Am.  Nat.,  i,  494-495. 

1S6S. 
Botanical  Notes  and  Queries.    On  Tillandaia  usneoides;  Robinta  hiepida.    Am. 
Nat.,  I,  673-674. 
Honatroua  Flowers  of  Habensria  flmbriata ;  The  Elder  (SambncuB  CaaadenBis)  as 
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A  native  |ilKnt;  German  Ivj,  W'Called,  flon^eiinirunderpecnliftrclrcuiiistaDceB.  Am. 
Nat.,  II,  18-39. 

Deacriiitiona  of  eleveo  new  Califomiaa  plants.     Proc.  Calif.  Acad.,  ill,  101-103. 

Cbaractereof  new  plants  of  Calirornia  ami  elsewhere,  principally  of  those  collected 
by  W.  H.  Brewer  and  H,  N.  Bolunder.     Prop.  Am.  Acad.,  vii,  327-401. 

Shortia  Torr.  ^  Gray  and  Scbizocodon  5t«b.  4'  Z»ce.,  identical.  Am.  J.  Sci.,  II, 
XLV,  40-2-403. 

Remarks  on  the  laws  of  botanical  noraenclatitre.    Am.  J.  Sci.,  II,  xlvi,  74-77, 

Planera  aquatica,  the  Planer-tiee.     Am.  Nat.,  II,  441. 

Baxifraga  VirifuiieiislB.    Am.  Nat.,  ii,  448. 

Field,  Forest,  and  Garden  Botany.  A  simple  iutroductioa  to  tbe  common  plants  of 
the  United  Stat«a  east  of  the  Mississippi,  both  wild  and  cultivated.  New  Turk,  lliGii. 
8vo,  pp.  386.  A  second  revised  iMue,  11570.  BoiiikI  with  tbe  " Lessons,"  tbisfonna  the 
"  School  and  Field-book  of  Botany." 

ISTO. 

A  revision  of  the  Eriogonete.  By  Asa  Gray  and  J.  Torrey.  Proc.  Am.  Acad.,  viii, 
14S-200. 

Dialysis  with  Staminod;  in  Kalmia  latifolia.    Am.  Nat.,  iv,  373,  374. 

Botanical  Contributions.  1.  Reconstrnction  of  the  Order Uiapenaiaceaj.  2.  BevU- 
iou  of  the  North  American  Polemooiacete.  3.  Miscellaneous  Botanical  Nolea  and 
Characters.    Proc.  Aw.  Acad.,  viii,  2ii-'iae. 

187-1. 

On  hypocotyledonary  gemmation.  Am.  J,  Sci.,  Ill,  ii,  Ki.  [Ann.  Mag.  Nat.  Hist., 
VIII,  220.] 

Arrangement  for  Crosa-fertilization  of  the  flowers  of  Scropbiilaria  nodosa.  Adj.  J. 
Sci.,  Ill,  II,  1£0,  i;il. 

Characters  of  a  new  genus  (Eophyton)  coasistjog  of  tno  species  of  parasitic  Geu- 
tianev :  B.  teneltum,  E.  Lohbii.    Jonr.  Linn.  Soc.,  xi,  22-23. 

A  new  species  of  Ery  thronium :  E.  propullaDS.  Am.  Nat.,  V,  S9A-300.  [Canailiau 
Naturalist,  V,  465,  466.] 

Anthers  of  Parnaasia.     Am.  J.  Sci,  111,  ii,30G.     [Am.  Nat.,  V,  64».€ri0.] 

Baptisiaperfoliata:  The  arrangement  of  morpbulogy  of  its  leaves.  Am.  J.  Sci.,  Ill, 
II,  462-463.    [Seemann'a  Jour.  Bot.,  x,  84-85.] 

Drosera  (Sundew)  as  a  Fly-catcher.     Am.  J.  Sci.,  Ill,  II,  463-464. 


Dismissal  of  the  late  Botanist  of  tbe  Department  of  Agrlcaltnre.  Am.  Nat.,  vi, 
39-4FI.     [Am.  J.  8ci.,  Ill,  v,  315-318.] 

Botany  for  Youug  People.  Part  ll.— How  Plauts  Behave ;  how  tbey  move,  olimb, 
employ  insects  to  work  for  tbem,  etc    New  York,  1872.     Small  4to,  pp.  46. 

Plant  Dryers.     Am.  Nat.,  vi,  107-108. 

New  parasitic  plant  of  the  Mistletoe  family :  Arcenthobium  minntum.  Am.  Nat, 
VI,  166-167. 

Botanical  Contributions.  1.  Notes  on  Lahiato).  S.  Determinations  of  a  collection 
of  Plants  made  in  Oregon  by  Elibu  Hall  during  tbe  summer  of  1671,  with  charactera 
of  some  New  Species  and  various  Notes.     Proc.  Am.  Acad.,  viil,  365-112. 

Rumex  Britannipa.  L.  Seemnuu's  Jour.  Bot.,  x,  211-212  (from  Proc.  Am.  Aoad., 
VIII,  399). 

Address  before  tbe  American  Asaociation  at  Dubuque,  Iowa,  Angnst,  1873.  Am. 
J.  Sci.,  Ill,  IV.  282-298;  Am.  Nat.,  vi,  577-596  ("  Sequoia  and  its  history  ");  Trimea'a 
Jour.  Bot.,  X  (1872),  309-313  (extract,  "Origiaof  the  Flora  of  Atlantic  NorthAmer. 
ica")i  Proc.  Am.  Assoc.,  xxi,  1-31  (wilb  corrections  aud  appendix),    [Sequoia  Mid 

,  .  ,C~.ooolc 
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itfl  biator;  ;  the  reUtiooa  of  North  American  to  Northeaat  Asiaa  and  to  Tertiary  Veg- 
etation.   DarniiiiBDa,  p)i.  '2(^335.] 

Wild  Dooble-dowered  Epigaia  rapena.    Am.  Nat.,  Vi,  429. 

Acer  Digrum  nitta  Stipules.    Am.  Nat.,  vi,  767. 

1S73. 

Tbe  Horse  Disease.    Am.  Hat.,  vii,  167. 

Getsemiani  baa dimorpboas  tlovers.    Am.  J.  Bei.,  Ill,  v,  480. 

Noteon  apples  nhich  are  half  like  one  and  balf  like  another  specied.  Am.  Nat., 
VII,  236. 

Fly-oatcbiiig  in  Sarracenia.     Am.  J.  Soi.,  Ill,  VI,  149,  150 ;  4«7, 468 ;  VIi,  440-442. 

Botanical  NotL-leta.  Bquisetum  arvense;  Cypiipedium  acanle;  Acer  nigrum; 
Anemone  nemorosa  ur  trifolia ;  Dimorphisui  in  Forsytbio.    Am.  Nat.,  vji,  422, 43:t. 

Uioniua.    Am.  J.  Sci.,  Ill,  n,  150. 

Plantii!  Texanffi :  a  list  of  the  Plants  collected  in  Eastern  Tezu  in  1872,  and 
distribnted  to  aubscribers  by  Elihn  Hall.    Salem,  1873.    4to,  pp.  29. 

RabuB  delicioans  Torr.;  Spiranthes  Roman zovi ana.     Am.  J.  Sci.,  Ill,  vi,  389,390. 

Characters  of  new  genera  and  species  of  plants.     Proc.  Am.  Acwi.,  viii,  620-631. 

Notes  on  Composite  and  characters  of  certain  genera  and  species,  etc.  Proc.  Am. 
Acad.,  VUI,  (hJl-eei. 

Cleiatogenona  Flowers  in  Oiybaphus  ayctagineus.    Am.  Nat.,  vii,  692. 

Note  on  movements  of  leaven  of  Droaera  and  Dionica.     Am.  Nat.,  vii,  738, 739. 

1S74. 

Yucca  glorioaa;  Aroudo  Donax  in  Virginia;  Trichomanea  radicana  in  Kentucky. 
Am.  J.  Soi.,  Ill,  VII,  OT. 

How  Traoa  grow  tall.    New  York  Semi-weekly  Tribune,  Feb.  20,  Mar.  6,  Mar.  13. 

Insectivorons  Plauta.  Nation,  No.  457 ;  pp.  216, 317 ;  No.  458,  pp.  232-234.  [Dar- 
winiana,  pp.  2B9-307.] 

Notes  on  Compoattni  and  characters  of  certain  genera  and  apeciea.  Ptoc  Am. 
Aca.1.,  IX,  IH7-216. 

Were  tbo  Fruits  made  for  Hau,  or  did  Man  make  tbe  Fruitsf  Ath.  Nat,  VIII,  U6- 
120.    (Reprinted  from  tbe  "Horticulturist.") 

Sphieralcca  acerifolia  in  Illinois.     Am.  J.  Sci.,  Ill,  vil,  2J9. 

Pacbyatigma  Canbyi.  drag :  Woodsia  Itvenais,  why  so  named  f  Villars  and  Villor- 
sia.     Am.  J.  Sci.,  Ill,  VIi,  442,443. 

Insectivorous  Plants,  additional  investigationa.  New  York  Semi -weekly  Tribune, 
June  6. 

Note  on  the  origin  of  "  Hay  Apples."    New  York  Semi-weekly  Tribune,  June  12. 

A  Vi'getable  Steel-trap.     New  York  Semi-weekly  Tribune,  Nov,  6. 

The  Oflice  of  leaves.     N.  Y.  Semi-weekly  Tribune,  Nov.  27. 

Dii  Varieties  wear  out  ur  tend  to  wear  out?  New  Ytirk  Semi-weekly  Tribune, 
Dec.  e.  [Am.  J.  Sci.,  lll.lx,  109-114;  DarwiDiaDa,pp.334-355.  Noticed  in  Am.  Nat. 
IX,  53.] 

Contributions  to  the  Botany  of  North  America. — 1.  A  Synopsis  of  the  North  Amer- 
ican Thistles.  3.  Noteson  Burraginaceii'.  3.  Synopsis  of  North  American  Speciesof 
Physalia.    4.  Characters  of  various  New  Species.     Proc.  Aui.  Acad.,  X,  39-7H. 

Johnson's  New  UuiveraaL  Cyclopedia.  Botany,  t,  56i;-571.  Leaf,  il,  1694.  Horpbol^ 
ogy.  III,  627. 

1S75. 

Be«iuoa  of  the  Oenns  Symphori carpus.     Jour.  Lino.  Soc.,  xiv,  9-12. 

Noteon  Nemaoladus  jVhII.    Jour,  Liuu.  Soc.,  xiv,  2'^, 29. 

A  conspectus  of  the  North  American  Hydrophylluceu:.     Froc.  Am.  Acad.,  Z,  312- 
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jlilslivatiuii  in  Aaiiuma.     Am.  J.  Scj.,  Ill,  X,  63. 

Nate  on  peas  from  mammieo  aud  clover  from  greeDMKid  mftrl.    Nation,  Mo.  533, 

p.  az. 

The  Potato  Rot ;  Slittioi;  dovii  the  Bark  of  Frnit  Trees  in  Early  Summer.  Am. 
AgriontturisI,  July,  pp.  262,263. 

APUgrintoge  toTorreya.    Am.  AgricnltariBt,  July,  pp.  266,267. 

The  Boz-Hnckleberry  (Qaylusaacia  brwihycera  Orag).    Am.  J.  Sci.,  Ill,  x,  155. 

SpoDtBDooasOeneiatiou  of  Plants.     Am.  Agriuulturiat,  Oct. 

.£Eitiv«tiou  and  its  Terminology.  Am.  J.  Sci.,  Ill,  x,  3JI:>-344.  [Trimeo's  Jour. 
Hot.,  XIV,  53-58.] 

Meuyanthes  trifoliata ;  Botrycliiuui  simplex,  with  pinnated  divisioDS  to  the  Hterile 
froud.     Am.  Nat.,  ix,  468. 

The  Botanie  Gardeu.    The  Harvard  Book,  I,  3l:i-315. 

1ST<J. 

Miscollaueons  Botanical  Contribntious.    Proc.  Am.  Acad.,  xi,  71-104. 

Bars  in  the  Borage  Family.    Am.  Nat.  x,  1-4. 

Plantain.     Au.  Agricalliirist,  Jan.,  p.  19. 

How  Floiren  are  Fertilized.  American  Agricaltnriat.  Art.  I.  CampaDulaa  or 
Bell  Flo  were,  Jan.,  p.  22;  Art.  II.  Compound  Ftowers.Feb., p.  C-.i;  Art  lit.  Clera- 
dendron  and  Fire-weed,  Apr.,  pp.  143-143;  Art,  IV.  Honstouia  and  Parlridge-borry, 
May,  p.  182;  Art.  V.  Dicentra  or  Bleeding-hearts,  Jane,  p.  222;  Art.  VI.  Laurel, 
July,  p.  362;  Art.  VII.  False  Indigo  ami  Red  Clover,  Aug.,  p.  303;  Art.  V1I[.  Beaaa 
and  other  Flowers  of  the  Pulse  Family,  Oct.,  pp.  382, 363 ;  Art.  IX.  Ground-nut  or 
Apios,  Jan.  1877,  pp.  22,23;  Art.X.  The  Busy  Bee,  Feb.,  pp.  62,63;  Art.  XI.  Tbe 
Good  of  Cross  fertilization,  Mar.  p.  103 ;  Art.  XII.  How  CroM-fertilization  beneflta. 
May,  p.  183;  Art.  XIII.  Lady -slippers,  Jnne,  pp.  222.323. 

Cheilanthos  Alabamensis;  Dichogamy  in  Epilokium  angostifolium ;  Dimorphiom 
in  Claytouia.    Am.  Nat.,  x,  43,44. 

Comparative  Zoology,  Structural  and  Systematic.     Nation,  No.  378,  p.  63,64. 

Seeds  tliat  float  In  water ;  Use  of  the  bydrouietriu  twisting  of  tbe  tail  to  the  car- 
pels of  Erodinm.    Am.  J.  Soi.,  HI,  xi,  157, 158. 

Our  Wild  Gooiekerries.    Am.  Nat.,  x,  270-275. 

Tulmiu'a  Meuziesii.    Am.  Nat.,  x,  300. 

Botany  of  California.  [Saxifragacao)  and  Gamopetalaj  by  Aaa  Gray].— Vol.  i,  192- 
308,  377-032. 

Darwiniaua:  Essays  and  reviews  pertaining  to  Darwinism.  New  York,  1876.  8ro, 
pp.  396, 

Scbmoolirion  Torr.     Am.  Nat.  x,  426,427,  5.'i2,.153. 

Anthers  in  Trillium.     Same,  x,  437, 421 

Notes  on  Acnida  [Trimen's  Jour.  Bot.,  xiv,  310-312];  Large  Elm;  Calluna  vul- 
garis, the  Ling  or  Heather,  rediscovered  in  Massochnsetts.     Am.  Nat.,  X,  487-490. 

Sedum  reileinni,L.     Am.  Nat,,X,D^. 

NymphEeaflava,LuitDer.     Am.  J.  Sci.,  Ill, xi, 410. 

Heteromorphisu  in  Epigcea.     Am.  J.  Sci.,III,xii,  74-76   [Am.  Nat.  x, 490-492]. 

Contributions  to  the  Botany  ofNorth  America. — I.  Charaotera  of  Canbya  (u.  gen.) 
and  Arctomecon.  2.  Characters  of  New  Species,  etc.  Proc.  Am.  Acad,,  xii,  51-84, 
with  two  plates. 

Subradical  solitary  Flowers  in  Scirpns,  Relation  of  Coloration  to  Environmoot. 
Am.  J.  Sci.,  Ill,  XII,  467. 

1877. 

Dateof  Publication  of  Elliott's  Botany  of  South  Carolina  and  Georgia.  Am.  J. 
8ci.,III,xm,81.392. 

Hoinogone  and  Heterogone  (or  Homogonoos  aud  Heierogonoos)  Flowers.  Am.  J. 
Sci.,  Ill,  XIII,  82.  S3.    [Am.  Nat.,  Xl,  43.] 
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Notico  of  DiiTWJu  OD  the  Effects  of  Cross  and  Self  Fertiliuttioa  in  the  VogeUble 
Kingdom.    Am.  J.  Sci.,  lit,  Xili,  125-141. 

Dextrorse  and  Sinistrorse.     Am.  J.  Sci.,  Ill, XIII. 236, 237,391. 

Fertilization  of  Gentiatia  AndTewsii.     Am.  Nat.,  xi,  113. 

On  some  remarkable  specimens  of  Katmia  laHfolia,  L.  Prov.  Boat.  Soc.  Nat.  Hist., 
XIX, 75, 76  [Aui.Nat„xi.l75j. 

CbarectaTsof  some  Uttle-knowu  or  uew  genera  of  plants.  Proc.  Am.  Acad.,xii, 
ir>9-165. 

Notes  on  tlie  History  of  Helianthns  tuberosua,  the  so-called  Jerusalem  Artichoke, 
By  J.  H.  Trnmbu!!  and  Asa  Gray.    A[p.  J.  Sci.,Hl.xiii.M7-3&2;  Xiv.  428, 429. 

Tba  .leriuialem  Artichoke  onoe  mure.  Am.  Agricuhuiist,  p.  112.  [Gardeners' 
Chronicle,  n.  ser,,  vii.472.] 

The  Ucrmination  uf  the  genns  Megarrhii-.a  Torr.  Am.  J.  Sci.,  Ill,  xiv,  21-'i4  [Bot. 
Gazette,  ii,  130-132]. 

Orchis  rotuudifolia  Puyah.    Am.  J.  Sci.,III,XtV,72.  [km.  Nat., xi,  431.] 

Athamautha  ChJuemiis,  L.    Am.  J.  Scl.,  Ill,  kiv,  lUO. 

Saiifraga  Virgin  itinsis.    Am.  Nat.,  xi,  3tiG. 

Three-floweTed  Sanguinaria.    Aui.  Nat.,  xi,  431, 

Fertilieatiou  of  Browallia  elata.     Pruc.  Phil.  Acad.,  X\ix,  11,12. 

leTB. 

Plants  Hay  Thrive  on  a  Meat  Diet.    Am.  Agricultarist,  Apr.,  p.  131. 

The  two  wayside  Plantains.     Bot.  Gaz.,  Ill,  41,42. 

Contributions  to  the  Botany  of  North  America.  l.Elatiues  Americans.  2.  Two 
New  Genera  of  Aoanthacen.  3.  New  Astragali.  4.  Miscellsueie.  Froc.  Am.  Acad., 
XIII,  361-374. 

Synoptical  Flora  of  North  America.  Vol.  ii. — Part  1.  Gamopetalie  af[«rCom- 
positw.  New  York,  May,  1878.  Roy.  8vo,  pp.  viii,  4U2.— Second  Edition  [with  Sup- 
plemeot,  etc.,  in  connection  with  vol.  l,  Fart  2].  New  York,  Jannary,  I8d6.  Kuy. 
Uvo,  pp,  viii,  494.  Reissued,  with  corrections,  April,  ltM8,  as  SniithsoDJaD  Miscella- 
ueoas  Collections,  vol.  xxxi. 

Early  Introduction  and  Spread  of  the  Barberry  in  Eastern  New  England.  Am.  J. 
Sci.,  Ill,  XV,  482.4B3. 

Forest  Geography  and  Archieology:  a  lecture  delivered  before  the  Harvard  Uni- 
versity Natural  History  Society,  April  18,  1878.  Am.  J.  Sci.,  Ill,  xvi,  H5-94,  183-196. 
[Gfographie  et  Arch^Iogie  forestiferes  de  I'Ameriqae  du  Nord  (a  French  translation 
by  Ch.  Nandin).     Ann.  Sci.  Nat.,  VI.  vii,  126-163.] 

Classification  of  the  Botanical  Colleotioumodeduring  theSan  Juau  RtMonnaissance 
of  1877,  in  Colorado  and  New  Mexico.    Annual  Report  of  the  Chief  of  Engineers  for  * 
1878.    Appendix  SS,  pp.  1833-1840. 

Some  Western  Plants.    Bot.  Goz.,  in,  81. 

Dr.  Nuwcomband  the  Uniformity  of  Natnre.  By  a  Country  Reader.  Independent, 
No.  1558,  p.  1.     Letters  on  the  same  subject  iu  No.  1555,  p.  16,  and  No.  1564,  p.  15. 

The  Animal  Poison  of  the  Far  Weet — "  Loco  "  or  "  Crazy.weed."  Am.  Agricaltnr- 
ist,  Oct.,  pp.  380.381. 

Does  Nature  forbid  ProvidenceT  By  "  Country  Header."  Independent,  xxx,  No. 
15fi2,  pp.  1-3. 

What  is  a  Sweet  Polatot    Am.  AgricDlturist,  Nov.,  p.  423. 

On  a  form  of  Scirpus  snpiniis,  L.    Tri  men's  Jour.  Hut.,  xvi,  346. 

Shortia  galacifolia  rediscovered.  Am.  J.  Sci.,  Ill,  xvi,  483-185.  [Bot.  Gaz.,  iv, 
106-108.] 

Note  sur  le  Shoitia  galicifolia  et  Revision  des  DiapeDeiac6es.  Ann.  Sci.  Nat.  Bot., 
VI,  VII,  173-179,  with  plate. 

Diclytra,  DJelytra,  DJcontra;  Sporting  Trillium  grandiflorum.  Bull.  Torr.  Bot. 
Club,  VI,  277,278. 
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Qerarilia  teuuitblia,  Vub],  var.  iispcrula,     Bot,  Om.,  iv,  1&3. 

Beutham  ou  Nomoncluture.    Same,  iv,  158-lfil, 

Notes  upon  ''Notes of  a  Botanica)  Excursiou  Into  North  Carolina"  (by  J.  H.  Bed- 
fieM).     Bull.  Torr.  Bot  Club,  vi.  331-3.'W. 

Epipacti»  HelleUoriua,  var.  virideoii  (E.  viridipmi,  Reichenbocb),  n  North  Ameri- 
cau  plant.     Bot.  Ua/.,  iv.  S06. . 

Roots  and  "  Varbs.''— In  the  Moiintaius  of  North  Carolina.  Am.  Agile nitarist, 
Sept.,  p.  337,338. 

Botanical  Coutribntiona. — 1.  Characters  of  some  new  Species  of  Composlts  In  tbe 
Uaxican  Collection  niaile  by  C.  C.  Parry  aud  Ednard  Palmer,  cbieUy  in  the  Province 
of  San  Lonis  Potosi,  in  18TH.  'i.  Some  New  North  Araeriean  Odnera,  Speciea,  etc 
Proc.  Am.  Acad.,  yv,  ar)-52. 

Pertinacity  and  predominance  of  Weeds.     Am.  Joar.  Sci.,  Ill,  XVilI,   161-167. 

On  the  Self-fortilizatlou  of  Plaut«.     Bot.  Gaz..  iv,  Im-IST. 

Who  finds  White  Partridge- hen ius  t     Bot.  Oaz.,  iv,  190. 

Dnplicate  Corolla  of  Campanula.    Bot.  Goz.,  iv,  207. 

Sciitia  ferrea  aud  Rnynosla  latifolia.     Bot.  Gaz.,  iv,  208. 

Nomenolature  in  Atluutio  U.  8.  Polypetaln!.     Bot.  Gaz.,  iv,  310. 

Tbe  beheading  of  lliea  by  Meulzelia  oruata;  The  Dicbogamy  of  Spigelia  Marilan- 
dica ;  The  most  Arctic  timber ;  "  CsTuiverous  Plonte."    Bot.  Gaz.,  iv,  213-215. 

The  Gymnospermy  of  Conifene.     Bot.  Gaz.,  iv,  222-224. 

Vaccinium  macrocarpan,  var.  intonuedium ;  Common  and  Troublesome  Weeds 
near  Santa  Barbaru,  Cal.    Bot.  Gaz.,  iv,  226. 

On  the  Genus  Garberia.    Proc.  Acad.  Phila.,  Itl79,  379,360. 

iseo. 

The  Flora  of  Boston  aod  its  vicinity,  and  the  changes  it  has  ODdergone.  Winsor's 
Hetuorial  History  of  Boston,  I,  17-22  {with  autograph). 

Tennessee  Plants.     Bot.  Gaz.,  V,  3. 

LittorelUand  Scbtzii'a  in  Nova  Scotia.     Bot.  Gaz.,  V,  4.     [Gard.  Chroo.,  XIii,  4.] 

Note  on  troppiiigof  moths  or  biilturdies  by  certain  plants.    Am.  Nat.,  xiv,  00. 

Natural  SciuDce  and  Religion;  Two  lectures  delivered  lo  the  Theological  Sub ool 
of  Yale  College.    New  York,  1080.     I^mo,  pp.  111. 

The  Qenus  Leaven worthis ;  Aatoniatic  Movement  of  the  Frond  of  Aspleniom 
Trichomanes.    Bot.  Gaz.,  v,  25-27. ' 

Flora  of  Kergueleo's  Land.    Bot.  Gaz.,  v,  39. 

Notnlie  eiigniB.     Bot.  Gaz.,  v,  53,  63,  75,  i^,  m. 
*  On  a  point  of  botanical  □  onion clature.    Trimen's  Jonr.  Bot.,  xvlil,  18G  (th>ai  Am. 
J.  Sci.,  Ill,  XIX,  420). 

Meanwhile,  what  sbonld  be  done  ami  faowt    Independent,  XXXIt,  No.  1G52,  p.  t. 

Action  of  Light  on  Vegetation.    Am.  J.  Sci.,  Ill,  xx,  74-7G. 

Contributions  to  North  American  Botany. — 1.  Noteson  some  Compoaitie.  3.  Some 
Species  of  Asolepiae.  3.  A  New  Genue  of  Gentianaceiu.  4.  Miacellanei«  of  tbe 
North  American  Flora.     Proc.  Am.  Acad.,  xvi,  78-106. 

Mesembriauthemnm,  not  Hesembryantbetnnin.  Trimen's  Jour.  Bot.,  xviii,  243 
(from  Bot.  GaK.,  v,  69). 

Botany  of  the  Black  Hills  of  Dakota.  Report  on  the  Geology  and  Resonrces  of 
the  Black  Hills  of  Dakota,  by  H.  Newton,  E.  M.,  ond  W.  P.  Jenney,  E.  M.  [U.  8. 0. 
G.  Survey  R.  H.  R.],  pp.  529-5:17. 

ISBl, 

The  Vegetation  of  the  Rocky  Mountain  Riiglou  and  a  Comparison  vlth  that  of 
other  Parts  of  the  World.  By  A.  Gray  and  J.  D.  Hooker.  Bull.  U.  S.  Geol.  and 
Geogr.  Survey  of  theTorritohes,  vi,  1-77. 
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A  ChiDese  pnssle  by  LinmeiiH.     TrjmeD'H  Jour,  of  Bot.,  xix,  32!>,  326. 

Review  of  tlie  North  American  climhiuft  species  of  Clematis,  with  componnd 
leaves  sikI  thick  or  thichi«h  erect  sepals.  Cnrtis's  Botanical  Magazine,  cvii,  under 
plate  6:i!M. 

Chrj'BoguDiim  Virginiannm,  vai.  deotatnin.     BoL  Qaz.,  vii,  31,32. 

Gitfaopsid.    Bot.  Gaz.,  vii,  W. 

Ptacheas.     Bot.  Gar..,  vii,  45. 

Ranunculus.     Bot.  Gaz.,  vii,  47. 

The  Eelation  of  Insects  to  Flowers.  Tbe  Contemporarj  Review,  XLi,  09H-609. 
[Eclectic  Magazine,  xxxv,  rj2-T31).] 

The  citation  of  botanical  authorities.    Triinea's  Jout.  Bot.,xx,  173,174. 

CoutributioDs  to  North  American  Botany. — 1.  Studies  qf  Aster  and  Solidago  iii  the 
Oilier  Herbaria.  2.  Novitim  Ariionicn',  etc.;  Cbaracters  of  tho  New  Plan ta  ol  cer- 
tain Recent  Collectiooa,  inaiDly  in  Arizona  and  adjacent  Districts,  etc.  Pruc.  Am. 
Acad.,  XVII,  163-230. 

Pariehella  Califocnica.     Bot.  Gbz.,tii,  94,95. 

Evolution  versus  Evangelical  Religion.  Boston  Evening  Transcript,  Sept.  13, 
1B82. 

Note  on  the  Musaratic  Chapel  of  the  Catbf  dral  of  Toledo,     Nation,  So.  8B4,  p.  482. 

MimuIuB  dentatus,  Nult.;  Linnii'a  boraalis.     Bot.  Gaz.,  vii,  112. 

Remarks  concerning  the  Flora  of  North  America.  Ani.  J.  Sci.,  Ill,  xxiv,  321-331. 
[Reprinted  in  part  in  Bot,  Gaz.,  vii,  129-135,  13^143.] 

Note  on  the  Lignlfied  Snake.     Bull.  Torr.  Bot.  Clu  b,  ix,  152. 

Synopsis  of  species  of  Nania.  Godmau  tli.  Salviu,  Biologia  Ceiitrali-Auericsnai 
Botany,  ii,  360-365. 

leas. 

The  Lignified Snake Gcom  Brazil.  Am.  J.  Sci.,  lU,  zxv,  79-61.  [Bot.  Gaz.  <in part), 
VIII,  153, 154.] 

Natural  Selection  and  Natural  Theology.  Nature,  xxvii,  291, 292, 527, 526;  xxviii, 
79. 

Reports  as  Director  of  the  Herbarium  of  Harvard  University.  Annnal  Reports  of 
the  President  and  Treasurer,  ieH2-'e3,p.  114, 116;  lBS3-'cl4.  p.  13«;I8S4~'S.^  p.  142, 143; 
l8fcl5-'86,  p.  118-119;  iee6-W,  p.  123. 

GonulobuB  Sbortii.     Bot.  Gaz.,  viii,  191. 

Hibiscus  Muschentus  and  H.  roseus ;  Stipules  in  Saiifragacefe ;  Vincetozicnoi.  Bot. 
Gaz  ,vill,  214,245. 

CondnrauRo.     Bot.  Gaz.,  viii,  260. 

Loniceia  grata.     Bull.  Torr.  Bot.  Club,  x,  94-95 ;  XI,  76. 

Rhododendron  (Azalea)  Vaeeyi.    Bot.  Gaz.,  viii,  282. 

Aqnilegia  longissima.     Bot.  Gaz.,  vill,295. 

Coutribntious  to  North  American  Botany.  1.  Characters  of  New  Compoeltit,  with 
Revisions  of  certain  Genera,  and  Critical  Nol«s.  2.  Miacellaneous  Genera  and  Species. 
Proc.  Am.  Acad.,  xix,  1-96. 

Letter  on  publication  of  a  tetter  by  Dr.  Torrey,  etc.     Bot.  Gaz.,  viii,  317. 

Antirrbina  preheuailia.    Bot.  Gaz.,  ix,  53-54. 

LouLG<ira  grata.     Bull.  Torr.  Bot.  Club,  xi,  76. 

A  revinion  of  the  North  American  species  of  th^  Genua  0iytr<ipi8,  DC.  Proc.  Am. 
Acad.,  XX,  1-7. 

Nul4js  iMi  the  Muvimieutfl  of  the  AnilriBciuiii  in  sundowers.  Proc.  Acad.  Philad., 
1(W4,  287-!ft«. 
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Synoptical  Flora  of  North  Americ*.  Vol,  I,  Part  2.  Caprifohacon — CorapoAttK. 
New  Vorlt,  July,  1884.  Roy.  Svo,  pp.  474.  Second  edition  [wilb  aappleuient,  etp„  in 
connc'ction  n-itli  vol.  ii,rurt  1].  New  York,  January,  1886.  Roy,  8va,pp.  480.  Re- 
lAMicii,  nilli  corrrvtionH,  April,  1886,  a»  Smitlisoninn  MiscellaiieouH  CoIIectioiiH,  vol. 

Notes  on  Bonie  North  American  SpecioHof  Saiifrago.     Proc.  Am.  Acad,,  X\,  8-12. 

Veatchia,  nov.  gen.  Anocardiacenruin.     Bull,  ('alif,  Acad.,  i,  4-S. 

Gender  of  Namen  of  V»rielifH.    Am.  J.  Sci.,  Ill,  x:(Vii,  39fi-398. 

Broweria  minima.     Bot.  Gaz.,  ix,  148. 

Hypopitys  or  Hypopitbys !    Am,  J,  Sci.,  Ill,  xxviii,  238,  239, 

Cliaracteristics  of  the  North  American  Flora:  An  address  to  the  botanists  of  the 
Biit.  Assoc  for  the  Adv.  8c.  at  Hontieat.  Am,  J.  Sci.,  Ill,  xsviii,  323-340;  Rep.  Brit, 
Assoc.,  1885. 

The  name  Triliaa,  Am.  J.  Sci.,  Ill,  xxviii,  40S, 

less. 

The  Scientific  Principles  of  Agricnltnre.    Science,  V,  76. 

Notes  npon  tlie  Plants  collected  on  the  Commander  Islands  (Behring  and  Copper 
Islande)  by  Leonard  Stejoeger.     Proc.  U.  S.  N«t.  Husenm,  vii,  537-529. 

Pine  needles.    BiiU.  Torr.  Bot.  Club,  xii,  102. 

Contribntions  to  the  Botany  of  North  America.  1.  A  Revision  of  some  BorraginA- 
ous  Genera.  2.  Notes  on  some  American  Species  of  Utriciilaria.  3.  New  Gener*  of 
Arizona,  California,  and  their  Mexican  Borders,  and  tivo  additional  speetcs  of  Ascle- 
piadace)E>.     4.  Gnmopetalic  Miscellancm.     Proc.  Am.  Acad.,  xx,  257-310. 

The  Monterey  Pine  and  Cypress.    Science,  v,  433-434. 

How  to  reach  the  Grand  Cafion.    Science,  V,  ."iie-SlT. 

Circular  Letter  to  American  Botanists.     Piiblished  separately,  Nov.  l!i,  1885. 

Report  of  the  laternntional  Polar  Expedition  to  Point  Barrow,  Alaska.  [By  Lieat 
P.  H.  Ray.]    (Plants.    By  Asa  Gray.    pp.  191, 192.) 

iseo. 

Notes  on  MyOBuroB.    Bull.  Torr.  Bot.  Cinb,  xili,  1-4. 

Anemone  nudicaulls.     Bot.  Oar,.,  Xi,  17. 

Anemonella  thalictroides,  Spaeh.     Bot.  Gaz,,  xi,  39. 

Contributions  to  Americnn  Botany.  I.  A  Revision  of  the  North  American  Rannn- 
call.    2.  Sertnm  Chibuabuense.    3.  Miscellanea.    Proc.  Am.  Aoad,,  xxi,  3I>3-413. 

The  Genua  Asimina.     Bot.  Gaz.,  XI,  161-164. 

Tiarella  cordifotia.    Bull.  Torr.  Bot.  Club,  xin,  100,  101. 

Vanconveria.     Bot.  Gaz.,  XI,  182,  183. 

Corydalie  anrea  and  its  allies ;  The  Arillus  in  Astmina.     Bot.  Gaz.,  xi,  186-190, 

Essay  towards  a  revision  of  Dodecaiheon.    Bot.  Gaz.,  xi,  £11-234. 

Letter  to  tbe  Botanical  Clnb  of  the  A.  A.  A.  S.     Bot.  Gaz.,  xi,  245,246, 

Memorando  of  arevision  of  tbe  North  American  Violets.  Bot.  Gaz.,  xi,  253-tS6, 289- 
293. 

Ambrosia  btdentata  X  trilida.     Bot.  Gaz..  xi,  338. 

Note  on  Shortia.  Am.  J.  Sci.,  Ill,  xxxil,  473.  [Note  to  Prof.  Sargent's  article  on 
Jonmey  of  Andr^Hichaux.] 

ise-?. 

The  Genns  Iris.     Bot.  Oaz.,  xii,  16. 17. 

Delphininm,  an  attempt  to  distiugnish  the  North  American  Species.  Bot.  Gaz.,  xu, 
49-ri4. 

Contribntions  to  American  Botany.  1.  Revision  of  some  Polypetalons  Genera  and 
OrderH  prerunnry  to  the  Flora  of  North  AmerU-n,  S.  Sertnm  Chihuabnense ;  app«n- 
dix.    3.  MiwoHanea.     Proc.  Amer,  Acad.,  XXII,  270-314. 
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CapitaliDntion  of  Botanical  NameB.     Amer.  Florist,  ii,  294. 

List  of  Plauto  collected  bj  Dr.  Edward  Palmer  in  the  State  of  Jalisco,  Mexico,  ii 
1886LGamopetalii-,1i?  Dr.  AssGray].     Proc.  Am.  Acad.,  XXII.  416-446. 

The  elements  of  Botany  for  lieginners  and  for  Sobools  (based  upon  Firet  LeHsoDH  h 
Botany).    New  York,  1887.    8vo.,pp.  236. 

Coptia,  Hection  ChryMCOtitts.    Bot.  aa«.,'Xii,  3>J6,397. 

ADUotatioDS.  [Nelnmbo  lotea  and  Nemacaulis.]  Bull.  Totr.  Bot.  Clnb.  xiv,  238 
229. 

Botanical  Nomenclatnrc.     Britten's  Jnnmal  of  Botany,  xxv,  3ri3-3S&. 


New  nr  Rare  Planl«.    Bot.  Gaz.,  xiii,  73. 

ContriUations  to  American  Botany.    Notes  upon  some  Polypetaloua  Genem  and  Or- 
dera.    Proc.  Amer.  Acad.,  xxiii,  223-227. 


II.— BOTARICAL  NOTICBB  AND  BOOK  RBVIEWB. 
1841. 

Botanical  Notices.  W.  GrifSth,  Report  on  Tea  Plant  of  Uppet  Assam;  H.  Onille- 
miD,  Report  ou  Expedition  to  Brazil  to  obtain  information  on  cnltnre  of  the  Tea- 
plant;  Meyoii,  report  □□  Progress  of  Vegetable  Pliilosopb;  for  I8.17;  Hooker's  Journal 
of  Botany;  Haoker'n  Flora  Boreati-Americana;  Endllcher's  Genera  Plantarum ;  Mo- 
qiiin-Taodon,  Eniimoratlo  Cbei]opodearDni;St«ndel's  NomenclatorBotaniauB;  Knnze 
Caricography ;  J.  E.  Bowman,  Fossil  Infasoria  in  England.     Am.  J.  Sci.,  XL,  165-176. 

Botanical  Notices.  Horselield,  Bennett  and  Brown,  Plantar  Javanicie  Rariores; 
Hooker's  Icones  PlAntarnm,  part  7;  Linmea,  vol.  xiii,  uos.  4,  G,  6;  Wikstrora,  on 
the  Progress  of  Bol.any.     Am.  J.  Sci.,  XL,  391-393. 

Botanical  Notices.  William  Darlington,  Discourse  on  Graminece;  Tewhemacher, 
Address  to  Boston  Natural  History  Society,  May,  IMl ;  A.  de  St.  Hilaire,  Lefons  de 
Botanique;  Endlicber,  Genera  Plantar  urn  ;  E.  T.  Steudel,  Nomeuclator  Botanicns; 
Kuoze,Supplements  der  RiedgriUer  (Carices)  zu  Schkiilir's  Monographie ;  Hooker  and 
Arnott's  Botany  of  Capt.  Beecbey's  Voyage ;  A.  Moi|niU'Tandom,  Eli^meiis  do  T<Sra- 
tologie  V£g6lale;  John  Darby,  Manual  of  Botany,  adapted  to  the  productions  of  the 
Southern  States.     Am.  J.  Sci.,  XLi,  365-.'l76. 

Botanical  Notices.  Endlicher.  Enchiridion  Botnniciini  exbibens Classes etOrdines 
Plantamra ;  Lindley,  Flora  Medica  anci  Elemental  of  Botany ;  Laura  Johnson  and  A. 
Eaton,  Botanical  Teacher  for  North  America ;  Hooker'H  Journal  of  Botany ;  Schom- 
buTgk,  on  the  Urari  or  Arrow-poinon  of  the  Indians  of  Guiana ;  Archiv  fiir  Naturge- 
shichte ;  J.  F.  W,  Johnston,  Lectures  on  tbe  Applications  of  Chemistry  and  Geology 
to  Agriculture.     Am.  J.  Sci.,  XLii,  182-191. 

Botanical  Notices.  H.  E.  Richter,  Caroli  Linn^ei  Systema,  Genera,  Species  Plan- 
tanini  uno  volumine;  H,  W,  Buek,  Genera,  Species,  et  Synonyma  Candolleana; 
KiiDth,  Enumeratio  Flautamm,  vol.  iii;  Loudon's  Arboretum  et  Fruticetum  Britau- 
nicum  abridged;  8t«udet's  Nnmenctator  Botanicns,  2d  ed.;  Torrey  &.  Gray's  Flora 
of  North  America,  vol.  it,  part  2 ;  Nnttall's  edition  of  Michaax'd  Sylva  Americana. 
Am.  J,  Sci.,  XLU,  375-377. 

IP-tS. 

Botanical  Notices.  Nen'  edition  of  Michani's  North  American  Sylva;  London's 
Encyclopedia  of  Trees  and  Shrnbs;  Ledebour,  Flora  Rossica;  London  Journal  of 
Botany;  Kiinze,  Supplemcnte  der  RiedgriUpr  (Caricis)  zu  Cbr.  Schknhr's  Mono- 
grapbie,  etc.    Am.  J,  Sci.,  XLiii,  188-189. 

Botanical  Notices.  Ward,  On  the  (Growth  of  Plants  in  cloitely  glazed  cases; 
Hooker's  London  Journal  of  Botany,     Am.  J.  Sci.,  xliii,  W{-;!8ti. 
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JlnUiiiciil  Nnticoe.  Niittsll,  the  North  American  Sylvi;  Cbuiay,  do  Convalvii- 
lactlis  diBMirtittio  tortiu  voinplcctflns  Cusciitnnini,  etc.;  Sjirliig,  Mi>ni>;;:capliie  do  lu 
FamilliMlrH  Lycopodiai'iiCH;  Endlicber,  Mautiusa  BoUuica;  Hooker's  llritisb  Fli>rii. 
Am.  J.  Sci.,  xuv,  194-1^9. 

Rolanical  Noticua.  Huokor's  Icoues  Ptniilarnni,  vol,  i,  uew  sBrien;  Tiickormiki], 
Eniimoratio  nieLhoilicA  Cariciiiu  ntiarundam  ;  Floru  BrasiliiiDHis,  Tiisc.  I.  Am.  J. 
Sti.,  SLV,  2H-ai8. 

Botanical  Noticoa.  Notice  of  ItotanicAl  Collectinnii ;  Braiiil,  loiliue  in  Plia]i*in>' 
gamic  Pluuta  and  Moanea ;  Wiegmana  and  PolBdorfT,  Diseugagement  of  Cnrbonic  A.ci«l 
by  the  Roots  of  Plant«.    Am.  J.  Sci.,  xlv,  225-227. 

Botanical  NoticeN.  Win.  Darlington,  Reliqnim  BaldwinianH^ ;  A.  do  Jussioa,  Coiirs 
^li^inentaire  de  Botauique;  F.  Uuger,  Gmndzuge  der  Botanik;  <•.  W.  BiscboflT, 
Lehrbnch  der  Botanik  ;  G.  FreBenius,  Gmndriss  der  Botanik ;  Bnek's  Index  gisncrzsli« 
ets|>ecialisad  A.  P.  DeCaniJolle  Prodroaiani  Sjst.  Nat.  Keg.  Veg.,  eCu. ;  Ledelraur'M 
Flora  Rossica;  C.  C.  Babiogtoa,  Uanaal  of  Britiih  Botany;  Knnze's  Snpplenientci 
der  Reidgriiser  (CariceB)  zur  Schkuhr's  Monographl«;  Botaoische  Zeituug.  Am.  J. 
Sci..  SLVi,  192-206. 

1844. 

Bot::Dical  NoticeR.  DoCandolle,  Prodromus,  vol.  viii;  G.  G.  Waliters,  Reiiertorium 
Botanices  GystematicH' ;  C.  S.  Knnth,  Ennmeratio  PlButaruiii,  I'tv. ;  Endliclier, 
Mantissa  Botanica;  R.  B.  Hinds  and  G.  Beutham,  Botany  of  H.  M.  8.  Siilphar  in 
1153  -42;  H.  B.  Fioldiug  and  G.  Gardiner,  Sertum  Plantarum.  etc.;  A.  de  Jufisien, 
CoiiTS  £l6mentaire  de  Botantque ;  H.  F.  Link,  Jahresbericht  Hit  Physio togisc be 
Botanik,  1841,  and  Auatomia  Plautaram  Iconibns  llluftrata.  Am.  J.  Sd.,  xi.vii, 
198-205. 

Botanical  Notices.  J.  D.  Hooker,  Botany  of  tlie  Antarctic  Voyage  of  H.  M.  Sbipa 
Erebus  and  Terror  in  1^19-43,  and  Specica  Filicnm,  parts  t  and  3;  E.  C.  Maunf, 
Levona  El^mentairea  de  Botaniqne ;  Martina,  Syatema  Materin  Hedicai  Veg.  Braail- 
iensia.     Am.  J.  Sci.,  XLViii,  204-206. 

1S4.5. 

Botanical  Notices.  A.  Lasegne,  Mnsi^o  Botanique  de  U.  B.  Delesscrt ;  DcCandollu'e 
ProilTomus,  vol.  ix,  and  Thdorie  elumentaire  de  la  Botaniqao.  Am.  J.  Sci.,  xlix, 
171-176. 

XS40. 

Review  of  "Explanations;  a  sequel  to  the  Vestiges  of  the  Natural  Hietory  of 
Creation."    N.  A.  Review,  April,  184*!,  4ttl>-.'i06. 

Botanical  Notices.  Vegetable  Physiology  ;  Uuger,  Distribution  of  the  Vestiges  of 
Palms  in  the  Geological  Formations ;  Analogy  betnoen  the  Flora  of  Japan  and  that 
of  the  United  States;  Unger,  Couspectue  of  the  Fossil  Flora.  Am.  J.  Sci.,  II,  ii. 
13a-136. 

Botanical  Notices.  D,  J.  Browne,  The  Trees  of  America;  A.  Heufroy,  OnttineBof 
Strncturnl  and  Physiological  Botany ;  Deleseert,  Icones  Selectie  Plantaram,  etc- 
Am.  J.  Sci.,  II,  n,  M2-445. 

1»47. 

Botanical  Notices.  F.  E.  L.  Fischer  et  C.  A.  Meyer,  Sertum  Petroiroiilanum,  etc.; 
Flora  Brasilienais,  fasc,  6 ;  I'rautvetter,  Plautaruin  Imagines  et  Descriptiones  Floram 
Rnoiicani  Illiiatrnntes:  Hooker,  Species  Filicnm  ;  8.  Mncicanil,  Plantes  Noiivellen  an 
Rares  d'Anierique,  fasc.  1-8;  Ledfbonr,  Flora  Russica,  fosc.  7.  Am.  J.  Sei,  II,  in. 
140-118. 
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Botauical  Notices.  L.  Agaaaiz,  Nomanolator  ZoologicuHi  Biiprecht,  3  papera  in 
Beitr^ge  mr  PdanxeDkunde  dea  Raui»eben  Reicbes;  O.  B.  Emereoa,  Beport  on  Trees 
Mid  Schrabs  of  MaaBMhiisettB ;  Bot.  Mngazine  for  1847.    Am.  J.  Soi.,  II,  HI,  303-310. 

1H4S.  ■ 

BoMdicbI  Notices.  DeCaadoUe's  ProilroDius;  TraoB.  Lieu.  Soc.,  xx,  Botaoicftl 
Papers  by  J.  D.  Hooker,  Falcoonr,  etc. ;  £.  Tackermau,  Sf  nopsiii  of  LicheDcs  of  New 
Eagland ;  A.  Young,  A  Flora  of  Maine ;  Ledebonr,  Flora  Rossica,  fuo.  3 ;  Hooker's 
London  Journal  of  BoUoy,  No.  73.    Am.  J.  Sot.,  11,  v,  449-1&9. 

1»40. 

BoUnioal  Notices.    A.  DeCandoUe,  Prodromal.    Am.  J.  Sci.,  II,  vii,  309-311. 

Botauicul  Notices.  Feiidler's  Botanical  Collsctions  in  New  Mexico^  Hooker'a 
Journal  of  Botany,  papers  in  Nob.  1,  S,  3;  W.  Qrifllth,  Postbumoua  Papers.  Am.  J. 
Soi.,  II,  VII,  4.1!M54. 

Notice  of  Dr.  Hooker's  Flora  Antarctica.     Am.  J.  Sci.,  II,  viu,  161-1»0. 

Botanical  Notices.  DeCandolle's  Prodromns  Reg.  Veg.,  vol.  liii ;  T.  O.  Lea,  Cata- 
logae  of  Plonte  near  Cincinnati  collected  id  1S34-1844  ;  A.  de  Jossiea,  Elements  of 
BoUny,  transl.  by  J.  B.  Wilson ;  J.  H.  Balfoar,  Haanal  of  BoUny.  Am.  J.  Set.,  II, 
VIII,  300-303. 

1B50, 

Memorials  of  John  Baitram  and  Hamphrey  Marshall,  with  notes  of  their  Botanical 
CoDtempoToriea,  by  Wm.  Darlington,  LL.  D.     Am.  J.  Sci.,  II,  IX,  65-105. 

Botanical  Notices.  Endlicher,  Genera  Plantarom,  part  'J,  and  Synopsis  Conifera- 
rum.    Am.  J.  Sci.,  II,  tx,  H8-H9. 

Botanloal  Noticee.  [In  the  form  of  a  letter  to  one  of  the  Editors.]  DeCaudolle's 
Prodromns;  Ennth,  Enumeratio  Plantaram,  Vol.  v;  Penzl  and  Endlioher,  Genera 
Plantarum;  Unger,  Die  Urwelt  in  ihren  Verschiedenen  Bildnngsperiod ;  Martins,  on 
Palms;  von  Eaenbeok  and  Spinner,  Genera  Flone  German icte  Iconlbns  lUnatrata; 
chnnges  in  Professorships  in  German  Universities;  Fries,  Summa  ^'egetabil.  Soandi- 
naviw  and  Monograph  of  Hieracium ;  Ledebour,  Flora  Rossica ;  Webb,  Phytograpbia 
Canariensis;  Weddell,  Monograph  of  Cinchona,  and  BalaDopbores  vs.  Rafflesiaceie ; 
H.  Deoaisneat  Jardin  des  Plantes;  Botany  of  the  Voyage  of  the  Bonitd  and  the  As- 
trolabe and  Zel<^;  Botanists  at  the  Jardin  des  Plantes;  U.  C.  Gay,  Historia  Pisica 
et  Politica  de  Chile;  RJuhard,  Botany  in  de  la  Sogra's  Histoire  Physiqae,  etc.,  of 
Cuba;  Boissier,  Diagnoses  Plantamm  Orlentalium;  work  of  Choisy,  Daby,  Godet, 
Shnttlewortb,  Lehmann,  Blume,  DeVrivse,  Dozy,  Molkenboer,  Hooker,  Babtngton; 
W.  Hooker,  Species  Filicum,  Icones  Plantarum  and  Victoria  Rejcia;  J.  D.  Hooker, 
Rhododendrons  of  Si kkim  Himalaya,  Flora  lndica,Nov»-Zealandis,  Tasmania;  Ben- 
tbam,  Niger  Flora;  Webb,  Bpicilegia  Gorgonica;  Trans.  Linn.  Soo.  of  London,  xx, 
part  3,  Botanical  papers;  Cryptogamic  Botany,  works  by  Kaate,  Qottacbe,  Liudeo- 
berg,  and  von  Esenbeck,  MQller,  Gttmbel,  Scbimper,  Kiltzing,  Agardh ;  Harvey,  Phy- 
cologia,  Britannica,  Hannal  of  British  Algte,  etc.;  Sohmrer's  work  on  Lichens.  Am. 
J.  Sci.,  II,  XUl,  42-53. 

Botanical  Notices.  Knnze,  Snpplemente  der  Riedgriteer  (Carices)  zn  Chr.  Schkobr's 
Honographie,  etc.;  Pritzel,  Thesanms  Litetatune  Botanicn;  Flora  Braei  lien  sis,  fosc. 
10.    Am.  J.  Sci.,II,  xiii.  4S1-425. 

Nereis  Boreal  i-Anicricana;  or  Coutribntions  to  a  History  of  the  Marine  Algix  of 
North  America,  by  Wm.  Henry^Harvey,  M.  D,    Am.  J.  Soi..  II,  xiv,  1-6. 

Botanical  Notices.  Jiingbnbn  and  De  Vriee,  The  Campbur-Tree  of  Sumatra;  W. 
Hooker,  Chinese  Rice-Piijicr  I'laut;  U.  W.  Raveuel,  Fungi  CaroUniani  Exsiccati; 
H.  Mis.  14:; 51 
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ItnUnival  Noticos.  Niittall,  The  North  AiuctIckd  Sylva;  Choiay,  do  Couvolvii^ 
laceio  di»>url»tio  torlta  oomplcctena  CiiDCiitnrum,  etc.;  Spring,  Monof^aphle  «ln  In 
Famillc  il<v)  Lycopodi&ci^H;  Eudlicbcr,  MautisBa  BotaiiicA;  llookor'B  British  Flora. 
Am.  J.  Sc(.,  xuv,  ltM-l'J9, 


Bntniiical  Nnticoa.  ITuoker'B  Icoucs  Plantarnni,  vol.  i,  now  wirieH;  Tiickermau, 
Enumoratio  niethoilicH  Cariciim  qnaruDdniu ;  Florii  BrasiliuiiHiH,  fauc.  1.  Aiu.  J. 
Sti.,XLV,  214-218. 

ItoUnical  Noticus.  Notice  of  Botanical  CotlectionH ;  Braml,  loiliiio  iu  Fhaiit;ru- 
garuic  Plauta  and  Mosses ;  Wiogmann  aud  Pnlsdorif,  Dtsellgagemeut  of  Carbonic  Acid 
by  the  Roota  of  Plants.    Am.  J.  Sci.,  XLV,  235-927. 

Botanical  Notices.  Wni.  Darlington,  Reliqni»  BaldwinJanu;;  A.  do  Jussieu,  Coiirs 
£16mentaire  de  Botatiiqun;  F.  Uuger,  GruDdiuge  der  Botanilf ;  (i.  W.  BiscIiofiT, 
Lebrbacli  der  Botanik  :  O.  Fresennis,  Grnndrisa  der  Botanik ;  Bnek'e  lodes  gvneralia 
ets|>ecialie  ad  A.  P.  DeCandoUe  Prodramnm  Syst.  Nat.  Reg.  Veg.,  etc. ;  Ledebour'H 
Flora  Rossica;  C.  C.  Babington,  Hannal  of  BritUb  Botany;  Kunze'a  Siipplemento 
der  Reidgriitei  (Carice«)  zur  Scbknhi'a  Monographie;  Botaniscbe  Zeittiug.  Am.  J. 
Sci.,  XLVi,  192-208. 

18-44. 

Bot:iiiieal  Notices.  DeCandolle,  Prodromas,  vol.  viu;  G.  G.  Walpers,  Rejiortoriuni 
Bntauicen  SyHtematicip ;  C.  S.  Kantb,  Enameratio  Plantaruui,  etc.;  Endlichor, 
Mantissa  Botaoica;  R.  B.  Hinda  and  G.  Bentbam,  Botany  of  H.  M.  S.  Sulpbar  iu 
IBS  -12;  H.  B.  Fielding  and  G.  Gardiner,  Sertnm  PUnUnim.  etc.  ;  A,  de  Jossien, 
Coiirs  £l^ineutaire  de  Botanique;  H.  F.  Link,  Jahresbericbt  fiir  Phjaiologiacbe 
Betanik,  1841,  and  Auatomia  Plautarum  Icooibas  lUuotrata.  Am.  J.  Sci,,  xlvii, 
198-205. 

Botanical  Notices.  J.  D.  Hooker,  Botan;  of  the  Antarctic  Voyage  of  H.  M.  Ships 
Erebns  and  Terror  in  1^:19-13,  and  Species  Pilicam,  parte  1  and  2;  E.  C.  Maoni, 
Le^ona  £l6mentaires  de  Botaniqne ;  Martina,  Syslema  Materiie  Medicie  Veg.  Brasil- 
iensia.     Am.  J.  Sci.,  XLViii,  204-308. 

184.5. 

Botanical  Notices.  A.  Lsuu^gue,  Has^e  Botanique  de  M.  B.  Uelmseit ;  DoCandoUe's 
Prodromns,  vol.  IX,  and  Th^rie  elementaire  de  la  Botaniqne.    Am.  J.  Sci.,  xux, 

iJi-ne. 


Review  of  "  ExplaoatioDS ;  a  sequel  to  ibe  Veetigea  of  the  Natural  History  of 
Creation."    N.  A.  Review,  April,  18411,  4t>5-.''i06. 

Botanical  Notices.  Vegetable  Pbjaiology  ;  Uiiger,  Distribution  of  the  Vestiges  of 
Palnia  in  tlie  Geological  Formations :  Analogy  between  the  Flora  of  Japan  and  thst 
of  the  United  States ;  linger,  Conapectna  of  the  Foaail  Flora.    Am.  J.  Sci.,  II,  il. 

ist-iae. 

Botanical  Noticea.  D.  J.  Browne,  The  Trees  of  America ;  A.  Honfrey,  Ontliues  uf 
Strnctiiral  and  Pbysiotogical  Botany  ;  Delesaert,  Icoaes  Selectie  Plantamm,  etc. 
Am.  J.  Sci.,  II,  II,  4'42-44r>. 

1W47, 

Botanical  Notices.  F.  E.  L.  Fischer  et  C.  A.  Meyer,  Sertiim  Petropolitanum,  elc: 
Flora  Brattilicnsis,  fasc.  fi ;  Traiitvetter,  Plantarnin  Iniaginen  et  Descriptionea  Floram 
Rnssicain  Illnstrantea;  Hooker,  Species  Filicum ;  S.  Moricand,  Plantes  Nonvellea  on 
Rares  d'Ameriqne,  fase.  1-8;  Luleboiir,  Flora  Rossien,  fasc.  7.  Am.  J.  Sci,  II,  in- 
14C;-1 18. 
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BoUnical  Noticas.  L.  Agassis,  NomenclatAr  ZooIokicub;  Rnpreohi,  3  papera  in 
BeitrSge  zar  PdaDMiikuiide  dM  Enssieclien  Reicb«a ;  0.  B.  GmersoD,  Beport  on  Trees 
and  Scbmbs  ol  Mags«)has«tts ;  Bot.  Magazine  for  1847.    Am.  J.  Sol.,  II,  ut,  303-310. 

194:B,. 

BotBuicsl  Notices.  DeCftodolle's  Proilroinus;  Trans.  Linii.  Soo,,  XX,  Botanical 
Papen  bj  J.  D.  Hooker,  Falconer,  etc. ;  E.  TnckermuD,  Sfnopsis  of  Licbenes  of  New 
EoKland;  A.  Young,  A  Flora  of  Maine ;  Ledeboar,  Flora  Bossioft,  faso.  3;  Hooker's 
LandoD  Joaraalof  Botaof,  No.  73.    Am.  J.  Soi.,  11,  v,  U9-4i9. 

1S4D. 

Botanieal  Notices.    A.  DeCandplIe,  Prodramna.    Am.  J.  Sci.,  II,  vit,  309-311. 

Botanical  Notices.  Feiidler's  Botanical  Collections  in  New  Mexico ;  Hooker's 
Jonrnal  of  Botany,  papers  in  Nos.  1,  2,  3;  W.  Grifflth,  Posthumons  Papers.  Am.  J. 
8oi.,  II,  VII,  452-454. 

Notice  of  Dr.  Hooker's  Flora  Antarctica.     Am.  J.  8ci.,  II,  vitt,  161-lHO. 

Botanical  Notices.  DeCandolle's  Prodromns  Eeg.  Veg.,  toI.  liii ;  T.  G.  Leo,  Cala- 
logae  of  PUnts  near  Cincinnati  coUeefed  in  1834-1844 ;  A.  de  Jussien,  Elements  of 
Botany,  transl.  by  J.  H.  Wilson ;  J.  H.  Balfonr,  Manual  of  Botany.  Am.  J.  Sci.,  II, 
VIII,  300-303. 


Memorials  of  John  Bartram  and  Hompbrey  Marshall,  witb  notes  of  their  Botanical 
CoDtempororiee,  by  Wm.  Darlington,  LL.  D.    Am.  J.  8ci.,  II,  IX,  85-105. 

Botanical  Notices.  Eodlicber,  Genera  Plantarnm,  part  2,  and  Synopsis  Conifero- 
ram.    Am.  J.  Sci.,  II,  is,  148-149. 

ISSS. 

Botanical  Notices.  [In  tbe  form  of  a  letter  to  one  of  the  Editors.]  DeCaudolle'a 
Prodromus;  Eontb,  Ennmeratio  Plaotarnm,  Vol.  v;  Fenzl  and  Endlicher,  Genera 
PlaDtarum;  Unger,  Die  Urwelt  in  ihren  Verscbiedenen  Bilduogsperiod;  Maitins,  on 
Palms;  von  Esenbeok  and  Spinner,  Genera  Flo rm  German icie  Iconibns  lUustrata; 
changes  in  Professorships  in  German  UnlvenitieBi  Fries,  Samma  Vegelabil.  Scaodi- 
naviffi  and  Monograph  of  Hieracium;  Ledebonr,  Flora  Kossioa;  Webb,  Phyt4>gTaphia 
Canariensis;  Weddell,  Monograph  of  Cinchona,  an<l  Balanophorete  vs.  RafBesiace^c ; 
M.  Decaisne  at  Jardin  des  Plantes ;  Botany  of  the  Voyage  of  the  BonitiS  and  the  As- 
trolabe and  Zel^e;  BotuniitA  at  the  Jardin  dee  Ptantee;  H.  C.  Gay,  Historia  Fisica 
et  Politica  de  Chile;  Richard,  Botany  in  de  la  Sagra's  Histoire  Physique,  etc.,  of 
Cuba:  Boissier,  Diagnoses  Plantarnm  Orientalium;  work  of  Choiey,  Dnby,  Godet, 
Shuttleworth,  Lebmauii,  Itlume,  DeVriese,  Dozy,  Holkenboer,  Hooker,  Babington; 
W.  Hooker,  Species  Filicum,  Iconea  Plantarnm  and  Victoria  Begia;  J.  D.  Hooker, 
Rhododendrons  of  Sikkim  Himalaya.  Flora  Indica,Novie-ZeaIandiffi,TBsmaniie;  Ben- 
tfaam,  Niger  Flora;  Webb,  Spicilegia  Gorgonica;  Trans.  Linn.  Soo.  of  London,  xz, 
part  3,  Botanical  papers ;  Cryptogamic  Botany,  works  by  Knnze,  Ootlsehe,  Linden- 
berg,  and  von  Esenbeck,  Mliller,  Giimbel,  Schimper,  Kiitzing,  Agardh ;  Harvey,  Phy- 
oologia.  Britannica,  Manual  of  British  Algfo.  etc.;  Schnrer's  work  on  Lichens.  Am. 
J.  Sci.,  II,  xui,  42-53. 

Botanical  Notices.  Kiinze,  Snpplemente  der  RiedgriUer  (Carices)  zn  Chr.  Sehkobr's 
Monographie,  etc,  Pritzel,  Thesanms  Literatnree  Botanicic;  Flora  Brasiliensis,  fasc. 
10.    Am.  J.  Sci.,  II,  Xtll,  424-42A. 

Nereis  Boreali-Amoricnna;  or  ConlribntionH  to  a  History  of  the  Marine  Algie  of 
North  America,  by  Wni.  Henry  Harvey,  M.  D.     Am.  J.  Soi.,  II,  siv,  1-8. 

Botanical  Notices.  Juugbohn  and  De  Vrles,  Tbe  Camphnr-Tree  of  Sumatra;  W. 
Hooker,  Chinese  Rlce-Pu[H:r  Plant;   H.  W.  Ravonel,  Fungi  CaroUniani  Essicoati; 

H.  Mis.  14:; 51 
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Autouio   BertoloDJ,  MisooUaaea  Botanica,  parts  I-IO;   A.   Ueofroy,   Vegetation   of 
Europe.    Am.  J.  8ci.,  II,  XIV,  113-116. 

BataDical  Notices.     De  Candolle's  ProdroiUDH,  Vol.  xiii.     Am.  J.  Soi.,  II,  xtv,  891. 

Botaoical  Notices.  J.  D.  Hooker,  Botany  of  tlie  Autarotic  Voyaige,  II,  Flora  of 
New  Zealand;  SeamaDD,  Bot»n7  of  the  Voyage  of  tbe  Herald.  Am.  J.  8ci.,  II,  xiv. 
427,  438. 

1S03. 

Botanical  Noticee.  J.  G.  Agardb,  Species,  Geocia  et  Ordiaes  Algamin,  Vol.  i ;  L. 
R.  TalasDe,  MoooKrapbia  Podostemaoearaiu  ;  Seeinann,  Botany  of  tbe  Voyage  of  ^ho 
Herald,  part  2;  Walpera,  Ann.  Bot.  Syal.,  Tom.  ti.     Am.  J.  8ci.,  II,  xv,  131-133.   .  < 

Botanical  Notices.  Hobl,  Qmndzfige  der  Anatomic  and  Pliysiologie  der  Vegetabi- 
lischBD  Zelle ;  Schacht,  Die  PflanEenzelle;  Lindley,  Folia  Orcbidacea.  Am.  J.  Soi., 
II,  XV,  279-260. 

Botanical  Notices.  Wm.  Darlington,  Flora  Cestrica ;  H.  W.  Bavenel,  Fungi  Coro- 
liniani  Exsiccati ;  Liudley's  Folia  Orobidacea,  parts  3-4 ;  Mobl,  CellaloBs  in  V^«- 
table  Herabraaes;  Hoffmann,  Circnlation  of  Sap;  Crtlger,  observations  on  eertaiD 
Honocotyledonai  Epigynie;  W.  Uofmeister,  on  Development  of  Zostera;  Wiobora, 
Wioding  of  Leaves;  Horafleld,  Plautie  JavauioieRariores;  Hooker,  Species  Filionm, 
parte  ;N.  B.  Ward,  Orowtb  of  Plants  in  tight  cases.    Am.  J.  Set.,  II,  xvi,  139-133. 

Botanical  Notices.  Harvey,  Hereis  Boreal  i 'Am  ericnna ;  J.  Torrey,  Plantie  Fr«- 
inontlanie,  on  DarlingtoDia  Califomica,  on  Batis  maritima  of  LioiiienB ;  A.  Qr»y, 
Plantai  Wrigbtiaon  TezaDO-Neo-Heileante,  part  'J;  J.  Leidy,  Fauna  and  Flora 
nitbin  living  animals;  H.  J.  Berkeley  and  H.  A.  Cnrtls,  Kzotio  Fungi  from  the 
Sohweinitzian  HeiUaiinm.    Am.  J.  Sci.,  11,  XVI,  433-436. 

1SC4. 

Botanical  Notices.  Salad  for  tbe  Solitary,  by  an  Epicure ;  Lindley,  Tbe  Vegetable 
Kingdom;  De  Candolie's  Prodrorons.     Am.  J.  Sci.,  II,  xvii,  13-J-133. 

IntrodDctory  Essay,  In  Dr.  Hooker*))  Flora  of  New  Zealand,  Vol.  I.  Am.  J.  Sci.,  II, 
XVli,  341-'J58,  334-350. 

Botanical  Notices.  E.  G.  Stendel,  Synopsis  Plantamm  Qlnmocearnu,  fosc  1;  L.lnd- 
ley's  Folia  Orcbidacea,  part  5;  A.  de  Jussien,  Letters  of  Liuoieus  to  B.  de  Juaaieu. 
Am.  J.  Sci.,  11,  XVII,  443-444. 

Botanical  Notices.  J.  W.  GrifBtb  and  A.  Ilenfrey.  Mierographlc  Dictionary;  B. 
Seemaun,  Botany  of  tbe  Voyage  of  tbe  Etraid;  Dr.  Hooker's  Flora  of  New  Zealand, 
part  5;  A.  Gray,  Botany  of  Wilkes's  Expetl.,  Pbaneroganiia.  Am.  J.  Soi.,  II,  xvui, 
131-133. 

Botanical  Notices.  Hooker's  Icones  Plantarnm,  Vol.  X;  J.  D.  Hooker's  Flora  of 
New  Zealand,  part  fj;  von  Eseubecket  al..  Genera  Plantarnu]  Flone  Germauii^ffi,  etc., 
Florto  DaniciD  SuppIeinButi  fosoicntiiH  I;  Qriffitb  and  Heuftey,  Hierographic  Dio> 
tionary,  part  3;  Linniiea,  Vol.  XX VI ;  Bot,  ZeitiiDg  and  Bonplandia;  Annales  des 
Sciences  Naturelles,  etc.,  Vol.  XX,  Botanical  papers.    Am.  J.  Sci.,  11,  xviii,  2(M-286. 

Botanical  Notices.  J.  F.  Allen,  Victoria  Regia;  Miqnel,  De  Vriese  ft  al.,  Plontie 
JnngbnbniaDin,  fasc.  3;  Slendcl,  Synopsis  Plautarum  Gliiuiacearum,  f^c,  3;  SeO' 
manii's  Botany  of  tbe  Voyage  of  tbe  Herald,  part  5 :  De  Vriese,  Pandanete.  Am.  J. 
Sci.,11,  XVUI,  l-je-429. 

ieS5. 

Botanical  Notices.  Flora  Braailiensis,  fasc.  13;  Bonseiugault  on  non-assimtlation 
of  Nitrogen  by  Plants;  M.  Personne  on  Lnpulin ;  Hofmeister,  Tbe  Fertiliution  nf 
Ferns;  Payer,  Traits  d'Organogduie  V^g^tole  Compar^e,  livr.  1-4;  GrifBtb  and  Hen- 
frey,  Micrograpbic  Dictiuuary,  partti  3-5.    Am.  J.  Svi.,  II,  xix,  138-130. 

Itotauioal  Notitca.  Hooker's  Flora  of  New  Zrnlaud,  parts  7  uiid  H;  Seemanu's 
Uotauyoftbe  Voyage  of  tbe  i(«ral(f,  part  <i;Tiiliisii(',uii  tUu  UrediueceaudUslilagiucu); 
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I.  A.  Laptaani,  Qrasaes  uf  Wiscousin;  H.  G.  Beichenbocb,  De  Pollinis  Orcbidearnni 
Geneai  ao  Struotaro,  etc.;  Uicrographic  Dictionary  oa  Ergot.  Am.  J.  Sci.,  II,  xix, 
431M43. 

Botanloal  Notioea.  M.  J.  Schleiden,  Poetr;  of  the  Vegetsblo  World ;  De  Vrt««e  aud 
HartiDg,  MoQogTBphie  des  Matatti&o6ea;  Pritzel,IcoDam  Bot.  Index  LocnpletiMimua ; 
J.  Darby,  Bolau;  of  the  Southern  States;  Duuol  et  al.,  Wheat  from  .fgilopa.  Am. 
J.  Sci.,  II,  XX,  129-135. 

Botanical  Notices.  TLaret,  Seinal  ReproductioD  in  the  Lower  Crjrptogamia;  Tr6- 
cul,  FormatioDB  Seoundairea dans  lesCellules  Vig^talee;  Mohl  on  Chlorophyll;  Hiera, 
Seeds  of  HaKDolia;  Bertolonl,  MiscellaDca  Botanica,  fasc.  13aud  14;  Decaiaiie  on  tho 
Wellingtouia  of  Liodley;  Darwin,  Does  8aa-watet  kill  tieedaT  Am.  J.  Sci.,  II,  xx, 
27e-2B4. 

1850. 

Botanical  Noticen.  A.  De  Caudolle,  GSograpbiqae  Botanique  KaisonD^;  J.  D. 
Hooker  and  T.  Thomson,  Flora  Indica.     Am.  J.  Sci.,  II,  xxi,  134-137. 

fiotaaical  Notices.  £.  O.  Steudel,  Syoopais  Plantanmi  OlDiDacearnm,  parts  1  and 
S;  J.  D.  Hooker,  Flora  of  Tasmania;  F.  A.  W.  Miiiacl,  Flora  van  Nederlandsch  In- 
die; Griffith  and  Henfrey,  Micrographio  Dictionary;  A,  BrauD,  Alearum  Unicetlnla- 
rium  OeDera  Nova  et  minas  Cogaita.    Am.  J.  Sci.,  II,  xxi,  38-3-264. 

Botanical  Notices.  Jonm.  Fioc.  Liou.  Soc,  Vol.  I,  no.  I,  1856,  Botanical  Papen  by 
C.  J.  F.  Banbnry,  C.  F.  Meiener,  B.  Kippiat,  and  Zoological  Papers;  Scbaoht,  HobI 
et  al.,  on  the  Origin  of  the  Embryo  in  Plants;  PringHheim,  Beproductlon  Id  Algte; 
Flora  Brasiliensis,  fasc.  15.    Am.  J.  Sci.,  II,  xxii,  134-137. 

Botanical  Notices.  A.  De  Candotle,  G6ographiqne  Botaniqne  Raisonn^e,  etc.;  Badl- 
kofer,  Origia  of  the  Embryo  in  Plants;  Bentbam,  Notes  on  Loganiaoeai ;  M.  Kelsler, 
The  Flowers  of  the  Pea-Nut;  Flora  BraailienaiH,  fasc.  16  and  17;  L.  B.  Tiittaoe,  Uo- 
uographia  Moniruiacearnm.     Am.  J.  Sci.,  II,  xxu,  430^37. 

1857. 

Botanical  Notices.  DeCandolle'a  Prodromns,  xiv,partl;  W.  A.  Bromfield,  Flora 
Vectensis,  edited  by  W.J.  Hooker  and  T.  B.Salter;  Seomauo's  Botany  of  the  Voyage 
of  the  Herald,  parts  7  and  8 ;  G.  Eugelmann,  Synopsis  of  tho  Caotace»  of  the  United 
States  Am.  J.  Sol.,  II,  xxiii,  I'J6-139. 

Botanical  Notices.  A.  Henfrey,  Origin  of  the  Embryo  iu  Plants.  Am.  J.  Sci.,  II, 
XXIII,  37S-279. 

Botanical  Notices.  W.  3.  Sullivant  et  L.  Leaquereux,  Mnsei  Boreali-Americaui, 
etc.     Am.  J.  Sci.,  II,  xxiii,  438-439. 

Botanical  Notices.  J.  M.  Berkeley.  lotrodnction  to  Cryptogamio  Botany ;  H.  Hoff- 
mann, WitteruDg  und  Wacliethnm ;  C>  Lehmann,  Beviaio  Potentillamm  Icoaibns  II- 
Instrata ;  R.  Caspary,  Conspeotos  Systematicns  Hydrillearuui ;  Ad.  Cbatin,  on  Val- 
lisneria  spiralis,  L.    Am.  J.  Sci,  II,  xxiv,  151-irh'>. 

Botanical  Notices.  Jouru.  of  Proe.  Linn.  Soc.  Vol.  I,  No.  4,  Botanical  Papers  by 
Berkeley,  Cnrrey,  Bennett,  Seeman,  Masters,  Lindley,  Oliver;  Vol.  ii,  No.  5,  oontain- 
Ing  Higgiuson  the  Cultivation  of  Mossea;  Bontham,  Synopsis  of  the  Genoa  Clitoria; 
Hooker  and  Thomson,  Pr-.DCarsores  ad  Floram  Indioam ;  G.  Bentbam,  on  the  Principles 
of  Cienoriv  Nomenclauire ;  C.  Moeller  and  Walpera,  Synopsis  Plantarum  Phanero- 
l-amicarnni,  etc.;  Bertolom,  Miscellanea  Botaoica,  faac.  Vi  and  I(i ;  Harvey,  Phycologia 
Aiistralica;  Niesler,  Indigofera  Carolinian  a.     Am.  J.  Sci.,  II,  XXIV,  Ml-iUd. 

Botanical  Notices.  A.  Henfrey,  an  Elementary  Conrse  of  Botany;  Nandiu's  Be- 
soarches  on  the  Genus  Cuctirbita.     Am.  J.  Sci.,  II,  xxiv,  434-443. 

IB.-jB 
Botanical  Notices,     T>e  CandoUe's  Pruilruraus,  Vol.  xiv,  part  3;  Hooker's  Flora  of 
T^iiiania;  Joiirit.  PriK'.  Liiiit,  Sue,  Xo,  (1,  jiinicva  b>  Thtmiaon,  Hooker  and  Tbomaou; 
De  Vricse,  Plantua  Indiic  Batavioj  Orioutalis.    Am.  J.  Sci.,  II,  xxv,  £)U-li!)3. 
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Botanical  Notices.  F.  Boott,  IllaatHtions  of  the  Qenns  Car«x  ;  Joarn.  Proc.  Linn. 
800.,  II,  No.  7,  pspen  b;  Heoslow.  Gray,  Wood,  Moore,  etc.;  Liodle;,  List  of  Orchids 
from  Cuba ;  AiiderBBOn  Salicea  Boreali-Amerio&DH.' ;  Orisebach,  Vegetation  der  Ksrai- 
beii ;  J.  Wallmao,  Esaai  d'uue  Esponition  Sjat^matiqQe  do  la  Pamtile  deg  Charac<ie« ; 
Parlatore's  Eulogy  00  F.  B.  Webb;  AgricallDTal  Botany  in  the  Westera  States.  Am. 
J.  Sci.,  II,  XXVI,  135-139. 

Gotaoical  Noticea.  II.  A.  Weddell,  Monographie  de  Is  Famille  dm  Urtic<^ ; 
Hiqtiel's  flora  vail  Nederlandsch  Indie;  Wnipen,  Aon.  Bot.  8f at., 'Jd  faac.;  PrlDg- 
Bbeim,  Jahrbliobor,  Vol.  I,  part  1,  papers  b;  PTiugabeim  and  Bufraeieter ;  Radlkofer, 
FecnndatioD  in  the  Vegetable  KJDgdom  ;  Uonerbank,  Nataral  History  of  the  Spong- 
iadu;  BeemaD'sBotaujroftbe  Voyage  cf  the  Herald,  parts9aud  10;  J.  D.  Hooker, 
Stinctareand  ASlDitieaofBalaDophorea-;  Roaaaingaalt,  RMoarcbes  on  the  part  of 
uitrogenona  tuattersiuTegetation,  and  thenitiateeineoilH;  J.DecaiRne,  Stmctareand 
Development  ol  Flower  and  Frait  of  Pear.    Am.  J.  Sci.,  II,  ixv,  109-124. 

Botanical  Nolicea.  Journ.  Proc.  Lino.  Soc,,  No.  8,  Botanical  papen  by  Hnller, 
Hooker  and  Tbomaon,  Barter,  Fde,  Bennett;  Flora  of  Anstralia.  Am  J.  Sci.,  II, 
XXVI.,  283. 

Botanical  Noticea.  Flora  Braailiensie,  fasc.  18-30 ;  Joarn.  Proc.  Linn.  Soc.,  No.  9, 
Jameson  ou  PBeDdoeeutrum  ;  E.  Tuckennan,  Licbeuea  AmericiK  Septentrionalia  Ex- 
siccati,  fasc.  5  and  li ;  Nylaiider,  Synopsis  Hetbodica  Licbenam,  etc.,  faao.  1 ;  Mierv, 
niDstrations  of  S.  AmericBn  Plants,  Vol.  11 ;  Bentbam,  Handbook  of  tbe  Britiab 
Flora.    Am.  J.  Sci.,  II,  xxvi,  413-416. 

leso. 

Botanical  Notices.  W.H.  Harvey,  Ner«isBoreali-Ameriaaiia.  Am.  J.Soi.,  II,xxvu, 
142-L46. 

Botanical  Noticea.  Wm.  Darlington,  American  Weeds  and  Useful  Plants;  Jonm. 
Proc.  Linn.  Soc.,  No.  10;  papers  by  Beotbam  ou  Legootiden;  Spnice  on  Aaterantbos: 
Hiielleron  Encalypti  of  Australia  ;  Berkeley  on  Tnberiforni  Vegetable  Produotione 
IromOhiaa:  Qriscbachon  Abuta;  Dickie  on  Arctic  Plants;  No.  II  of  earns,  papers  by 
HUller,  Bentbam  and  Henfrey ;  Walpere,  Aun.  Bot.  Syst.,  Vol.  iv ;  E.  Begel,  on  Parth- 
enogenesis ;  L.  Vilmorin,  Noticea  sur  I'Amelioration  des  Plantes  par  ]e  Semis,  etc.  Aiu. 
J.  Sci.,  II,  5XVII,  4S7-i42. 

Botanical  Noticea.  Non  Martins,  Enlogy  on  Robert  Brown;  F.  Hneller,  Frag- 
jnsDta,  riiytographiie  ADstraliio,  Vol.  i,  fasc.  1-4  ;  Joum.  Proc.  Linn.  Soc.,  Nov.  \2, 
papers  by  HenfVey,  Ralpii,  Oliver,  Sprnce,  Xltten  ;  S.  B.  Van  der  Boaoh,  Synapsis 
Ilymenophyltacearum ;  Parry,  Torrey  and  Bngelmann,  Botany  ofthe  Mexican  Boand. 
ary ;  Catalogne  of  Phenogamons  and  Cryptogamoua  Plants  in  Qray'a  Manual.  Aid. 
J.  Sci.,  II,  XXVIII,  290-293. 

Bntanlcal  Notices.  G.  Ecgclmanii,  Neir  Qpoeraof  Di<ecioiis  Oraaaes  of  U.  S.;  W. 
H.  Barvey,  Thesanrns  Capeusia,  Vol.  I ;  Grisebaeh's  Outlines  of  Systematic  Botany ; 
Henfrey,  Struotare  and  Growth  of  Rootlets ;  E.  Davy,  on  the  taking  of  arsenic  by 
plants.    Am.  J.  Sci.,  II,  xxviii,  439-444. 


Botanical  Notices.  C.  Wright,  Collections  of  Cuban  Flaot«;  G.  Englemann,  the 
Genns  Cuaouta;  J.  O.  Cooper,  Diathbntiun  of  the  Forests  and  Trees  of  N.  Aioerica. 
Am.  J.  8ci.,  II,  XXIX,  127-129. 

Review  of  Darwin's  Theory  on  tbe  Origin  of  Species  by  means  of  Natural  Selec- 
tion. Am.  J.  Sci.,  II,  XXIX,  153-184.  [Tbe  Origin  of  Species  by  means  of  Natural 
Selection.    Darwiniann,  pp.  9-16.] 

Botanical  Notices.  C.  J.  Maiiniowicz,  Primili.i-  Flora'  Amurensis;  Harvey's  Tlie- 
Biuirns Cftpensis,  No.  2;  llonker'n  Species  Fili.iim,  Vol.  in,  part  1 ;  Joum.  Proc.  Linn. 
Soc  No.  14.  Botanical  Papers  by  Anderson  and  Spruce;  No.  15  of  same,  papcw  by 
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Cocks,  Itookur  anil  Thooiwin ;  No.  16  iif  sanio,  iiapors  l>y  Babiiigbia,  Cnrnel,  Oliver, 
Spruce,  MiK>r«,  anil  Hogg ;  Flora  Briutili«QHiH,  fuse.  K,  33,  ami  31;  J.  D.  IIooUct'h  Florn 
TiiaiDauia;  Ogstou.  Poiaoning  of  Plants  b;  AneQic.    Am.  J.  Sci.,  II,  xxix,  436-^1. 

A  free  exatuination  of  Darwin's  Treatise  on  the  Origiu  of  Species.  Atlautio 
Monlblj,  July,  Aug.,  Oct.,  Id60.  RepriutfiA  in  1661  as  a  aeporate  pamphlet  of  &5 
pogev.  [Natural  Selection  not  iucousiateat  with  Natural  Theology.  DarwiDiiuia, 
pp.  87-177.] 

Botanical  Notices.  A.  W.  Chapman,  Ilora  of  th«  Sontheni  United  iitatea;  G. 
Bentbam.  S.voopaiH  of  Uulbergieiu ;  G.  Suckloj  ami  J.  G.  Cooper,  Beporta  on  Natural 
History,  etc.,  nf  tliuiiesota,  Nehraaka,  Witsliingtoti,  and  Oregon  Territories.  Aia.  J. 
Sci.,  11,  XXX,  137-liiU. 

Botanical  Nolicoa.  M.  A.  Curtis,  Geological  and  Natural  History  Survey  of  North 
Carolina;  Tbwiutus, Eiiiiineratio PlantarDin Zeylanicu:,  purtsl  and'.!;  Wulpen,  Ann. 
Bot.  8y8t.;  Bnek,  Index  ad  DeCand.  Prodmitium,  etc.,  part  3.  Am.  J.Sti.,  II.  xxx, 
27.va7G. 

IBOl. 

Botanical  Notices.  W.  H.  Harvey,  Thesaurus  Capensia,  No.  4  ;  W,  H.  Harveyaod 
0.  W.  Sonder,  Flora  Capenaia,  Vol.  I ;  A.  II.  B.  Oriae  bach,  Flora  of  the  Britiali  West 
Indies,  ports  1  and  S,  and  PlaniiB  Wrightianie  e  Cuba  OrieQtali ;  O.  C.  Eaton,  Fillces 
Wrightiana;  et  Fendleriaum ;  T.  J.  Hale,  Additions  toFloraof  Wisconain ;  J.  S.  New- 
berry, Catalogue  of  Flowering  Plants  sod  Ferna  of  Ohio;  £.  W.  Hervey,  Catalogue 
of  Plants  of  New  Bedford,  Mass. ;  E.  Tatuall,  Catalogue  of  Phieuogamona  and  Fili- 
Coid  Plants  of  Newcastle  Co.,  Delaware;  H.  W.  Ravenel,  Fungi  Carotiuiaui  Exaiccati, 
faec.  I-.*);  A.  Brann,  UberPoIyembryonioundKeimntigvonCailebogyue;  F.  Boott,  11- 
lustratious  of  the  genus  Carez.    Am.  J.  Sei..  H,  xxxi,  13^132. 

Botanical  Notices.  L.  Leaquereuz,  Botanical  and  Palieontologioal  Report  on  the 
Ueol.  State  Survey  of  Arkansas.    Am.  J.  Sci.,  II,  xxxi,  431-435. 

Botanical  Notices.  Joum.  Proc.  Linn.  Soo.  No.  18,  papers  by  Beuthara,  Crocker, 
Hooker,  Mitteti,  etc.;  J.  Phillips,  Life  on  the  Earth,  ita  Origin  and  Sucoessiou  ;  C.  B. 
Bree,  Species  not  Transmutable  nor  tbe  Result  of  Secondary  Causes.  An).  J.  Sci., 
II,  XXXI,  443-449. 

Botanical  Notices.  G.  Bentbaiii,  Flora  Hongkougeuais ;  Ann.  Bot.  Soc.  Canada, 
Vol.  I,  parti,  papers  by  Blackie  and  others;  Journ.  Proe.  Linn.  Soc.  No.  19,  papers  by 
Hilten,  Hooker  and  Thomson ;  A.  Wood,  Class- Rook  of  Botany.  Am.  J.  Sci.,  II,  XXXii, 
124-130. 

Botanical  Notices.  Flora  Braailieuitls,  fa8c.'2.>-28;  H.  Carsten,  FloraColambiffi.otc., 
torn.  I,  fasc.  1;  Joarn.  Proc.  Lion.  Soc.  No.  20,  papers  by  Hooker  and  TbomsoQ, 
Wclwitsch,  Oliver,  Bentham,     Am.  J.  Sci.,  II.  xxxii,  28!)-290. 

Botanical  Notices.  H.  A.  Weddell,  Mdmoiro  snr  le  Cynomorium  oocclnenm,  etc. ; 
E.  Regel,  Monographia  Betulocearnm  biioiiHqiie  ooguitarnm;  MUller,  Ann.  Bot. 
Syst.,  vols.  IV,  V,  and  vi ;  F.  A.  W.  Miquet.  Journal  do  Botaaique  Neeilandaise ;  E. 
0.  Squier,  Tropical  Fibres;  A.Gray,  Mexican  Boundary  Carices;  Musci  Gnbenses 
Wrighliana,  coll.  1856-I8.''>8 ;  C.  C.  Parry,  Bocky  Mountain  Flora ;  Aroidew  by  Dr. 
Schott;  Jonro.  Proc.  Linn.  Sac,  no.  21,  Botanical  Papers  by  Hooker,  Mailers,  Col. 
Mnnro  and  others.    Am.  J.  Sci.,  II,  xxxiii,  13!)-I43. 

Botanical  Notices.  D,  Candolle's  ProdTomus,vol  XV,  part  1 ;  F.  Boott,  Illustrations 
of  tbe  Genus  Carex;  Thnaites*  Ennmeratio  Plantanim  Zeylanim,  part  3;  Ann  Bot. 
Soc.  Canada,  part  3.     Am.  J.  Sei.,  II.  xxxiii,  430-432. 

Botanical  Notices.  C.  Darnin,  on  the  Varioufi  Contrivances  by  irbich  Orchids  are 
fertilized  ;  J.  D.  Hooker,  Outlines  of  the  Distribution  iif  Arctic  Plants,  and  on  tbe 
Cedara  of  Lebanon,  Taurus,  Algeria,  and  India;  WeddeH'a  Cblntia  Andina,  vol.  It. 
Am.  J.  Sci.,  11,  XXXIV,  l:W-15l. 
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Aiitherology ;  Reriew  of  Oliver's  "Note  on  the  Strnetiire  of  the  Anther,"  Am. 
Joiiru.  Sci.,  II,  XXXIV,  2fti-ii84. 

BotaoituI  Notices.  Oliver,  oa  the  ituoiI-cl-IId  uf  Haniamelideii.- :  Jouru.  Pruc.  Liou. 
Soo.,  noa.  22,  23,  papers  hy  Mnnro,  Renlham,  0.  Darwin,  Liudlejr  ami  Grisebacli ; 
Bentban'o  Presidential  Addnss  to  the  Lioiieaii  Society,  May.  1862 ;  Botany  of  North- 
eastern Asia;  C.  DeCandolle,  ou  the  ProilnctioD  nf  Cork  ;  Florft  Brasiliensis,  fasc.  29 
and  30;  OriBebaeh,  Flora  of  the  British  West  Indian  Islands,  parts  ivaud  r.  Am.  J. 
Soi,,  II,  XXXIV,  2e4-'2e«. 

Butanical  Kotieea.  C.  Dnrtriri,  DtmrirphiBm  in  the  Genitalia  of  Flon-ers.  Am.  J, 
8cl.,  II,  XXXIV,  41U-420;  SMmann'n  Jonni.  BoC,  i,  147-lli>  (with  corrections). 

M^moires  et  Sonvenira  de  Angnstiii.Pyn 
Publii^es  par  Son  Fils.  Am.  J.  Sci.,  II,  xxji 
(abridged,  with  corrections  by  the  author). 

Notice  of  Boassiuganlt  "On  the  Naiiire  of  tho  Oas  prodnced  from  tbc  DHOompost* 
t.ion  of  Carbonic  Add  by  Leaves  ezposeil  to  the  Light."  Am.  J,  Sci.,  II,  xxxv,  121- 
123. 

Botanical  Notices.  Bentham  and  Hooher's  Genera  Plantarnm,  vol.  i,  part  1 ; 
Hooker'a  Species  Filicu.n,  parts  13,  14.     Am.  J.  Sci.,  IE,  xxxv,  134-136. 

Botanical  Notices.  A  new  character  in  the  Fruit  of  Oaks,  DeCandolle ;  Review  of 
DeCandolle'e  "  Species,  considered  as  to  Variation,  Gcograjihical  Distribntion  and 
Snccession  ";  Harvey  and  Sender's  Flora  Capen sis,  vol.  ii ;  I'Abbe  Provancher's  Flore 
Canadienne;  The  Tendrils  of  tho  VirgiDla  Creeper;  Durand's  Vttos  Boreali-Ameri' 
caoie;  Vegetable  Productions  of  the  Peejee  Islanilsi  Oray's  Mannat.  Am.  J.  Sci.,  II, 
xxxv  430-449. 

Botanical  Notices,  Notice  of  Trans.  St.  Lonis  Acad.,  vol.  ii,  part  I ;  Hall  and  Har- 
bour's Rocky  Mountain  Plants;  Paullinia  sorbilis  and  its  prodnots;  Aerial  rootlets 
on  the  st«tne  of  Virginia  Creepev  (Ainpelopsis  qninqnefolia) ;  Flora  Braailieneis,  faac. 
31,32  (note);  Dr.  C.  W.  Short;  Wm.  DarllDf:ton.     Am.  J.  Sci.,  II,  xxxvi,  138-139. 

Botanical  Notices.  Dimorphism  in  the  Flowers  of  Linum,  Review  of  a  paper  by 
Darwin;  Variation  and  Mimetic  Analogy  in  Lepidopt«ra;  Bentham  and  HUller's 
Flor  Anstraliensis ;  Oliver'^  Notes  on  the  Lorantbaces.  with  a  synopeis  of  the  G«n- 
era;  Partbeoogeuesie  in  Plants.     Am.  J.  Sci.,  II.  xxxvi,  279-294. 

Botanical  Notices.  Origin  of  Varieties  in  Plants ;  Review  of  Uemoire  et  Souve- 
nirs de  Agustin  Pyramus  DeCandolle;  Hooker  on  Wetnitschia,  a  new  genna  of 
Onetaceie ;  American  Tea^Ptant.    Am.  J.  Sci.,  II,  xxxvi,  43S-439. 

Botanical  Notices.  Atinalca  Mnaei  Hotauici  Lugdnno-Batavi  for  1863;  FIar» 
Brasillensis,  fasc.  :);l-35;  Agardh's  Species  Genera  et  Ordtues  Atgarum;  Harvey'e 
Phycologia  Auslralioa  and  Tbesatiras  Cspensie,  vol.  il,  no.  1:  HUller's,  The  Plants 
indigenous  to  the  Colony  of  Victoria  ;  Bruuet'e  Plautes  de  Micbaux  ;  Botany  of  N. 
W.  America  along  the  British  Bonndary;  Ink-Plant  (Coiiaria  th.vmifolia).  Am.  J. 
Sci.,  II,  XXXVil,  281-288. 

Botanical  NutJces.  Prior's  Popular  Names  of  British  Plants ;  Saint  Pierre's  Flora 
dea  EuviroDS  de  Paris;  VilmorinAndrieux's  Des  Flenrs  de  Pleine  Terre;  KindtMUx's 
Monographie  Generis  Lepigonorum ;  Andersaon's  Botany  of  the  Galapagos  Islands; 
Tnckerman's  Lichenes  Insnlie  Cubie.     Am.  J.  Sci.,  II,  xxxvit,  433-436. 

Botanical  Notices,  Olivier's  (Henslow's)  Lessona  in  Elementary  Hotany  ;  Oothe's 
Essay  on  the  Metamorphosis  of  Plants;  Milde'a  Eiiuisetaceie  ;  Brown  on  Harsilia 
and  Piliilaria.     Am,  J.  Sci,,  II,  xxxviii,  124-127. 

Botanical  Notices.  DeC.indoUe'sProdromiis;  Mitten's  Bryolegy  of  British  N.  W. 
America;  Snilivant's  Icones  Miiscnram.     Am,  J,  Svi.,  IL,  xxxviii.  290-!Kll. 

Botanical  Notices.    Snllivaut's  Icones  Musuorum.     Am.  J,  Sci.,  II,  xxxviii,  4:i9. 
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Botanical  Notioes.  Scotl'a  FimctioDH  .and  Strncture  nf  tbe  Reprodactive  Organs 
in  the  Priiaulaceui ;  Mohl'a  ObservatiooH  iipon  Diroorpttoua  Flowers;  Noudin  and 
Godron'a  EsaayRon  Hybrids ;  Orisebacli's  llora  of  tbe  British  West  iDJiao  IslADds; 
Benthaai'ii  Florula  AostraliensiB.    Am.  J.  Sci.,  II,  xzxix,  101-110. 

Botaaical  Notices.  DeCaDdolle'a  Prodroiiiua,  vol.  xvi,  part  1;  Hooker's  Hand- 
book of  tbo  New  Zealand  Flora,  part  1 ;  Flora  KraailiensiB,  faac.  36-38  ;  Joam.  Linn. 
Soc.,  DO.  31,  articles  ou  DiraorpfaiHiii  aud  TriojorpbiHui  of  Plauta.  Am.  J.  Sci.  II, 
xxxis,  3t»-3«2. 

Bataatcal  Noticea.  Thwaitoa' Fnnnieratlo  Plantarnra  Zelaniie;  Harvey  aud  Sod- 
der'H Flora  Capensia,  vol.  Ill;  Dr.  Torrey,  Aminobroma  ttonoric;  Harvey's Tbeaanrua 
Capeuaia;  Annales  ItotaoiceH  SyBteniaticw,  tnni.  VI ;  Child's  Prodactlon  of  Organ- 
inms  in  closed  veasela.    Am.  J.  8ci,,  II,  XL.  125-Iii7. 

Botanical  Notices.  WclwitAcbia  niirabllis.  Hook,  fli.;  Darwiu's  Movements  and 
Habits  of  Climbing  Plants.    Am.  J.  Soi.,  II.  xl,2T3-289. 


Botanical  Notices.  Darwin's  Movenienta  and  Habits  of  Climbing  Plants;  Paine's 
Catalogue  of  Plants  found  iu  Oneida  Couuty  [New  Vork]  and  vicinity;  Bentham  and 
Hooker's  Genera  Plantarnm,  part  2.    Ara.  J.  Sci.,  II,  xu.  12&-13i;. 

Botanical  Noticea.  Daabony's  Essay  un  the  Trees  and  Shrubs  of  the  Ancients. 
Am.  J.  Sol.,  II,  XLi,  266. 

Botanical  Notices.  Bentbam's  Addresa  ou  Natoral  History  Transactions  and 
Journola;  Flora  Brasilieosis,  faso.  39,  40;  Eichleron  the  Morphology  of  the  Ao- 
droBcinm  in  Fomariaccw  1  Sesmann's  Flora  Vitiensie;  Botany  of  Aiiatralia ;  Hiiller's 
Analytical  Drawings  of  Anstralan  Mosses,  faso.  I ;  Hiiller's  Vegetation  of  the  Chatham 
Islands;  Bange's  Revision  of  thegeaasConsinla;  Krok,  HoDogapU  of  Valeiianie; 
Husci  Boreali-Americaui,  Sallivant  and  Lesqnereux.    Am.  J.  Sci.,  II,  XU,  410-41S. 

Botanical  Noticea.  Bonaaingault'a  Researches  on  tbe  action  of  Foliage;  Engel- 
mann's  Reviiiiou  of  the  North  American  Species  of  Juncns ;  Lessiugia  germanorum ; 
Curtia'  lUoetratione  of  the  Esculent  Fungi  of  the  U.  S.;  The  International  Horti- 
cnltnral  Exhibition.  Aui.  J.  Sci.,  II,  xui,  t2C-132. 
Botanical  Notices.  Fouruier  on  Cruciferin ;  Salisbury's  Qenera  of  Plants ;  Gray's 
Hand-book  of  British  Water-Weedaor  Algie.     Am.  J.  Sci.,  U,  xui,  377-2m. 

Botanical  Notices.  De  CandoUe's  Prodromns,  vol.  xv ;  E.  Boissier,  loones  Euphor- 
biaram.    Am.  J.  Sci.,  II,  xui,  427. 

ISGT. 

Botanical  Notices.  Tbe  Miscellaneous  Botanical  Works  of  Robert  Brown ;  J. 
Mueller  ou  Nature  of  Anthers;  MtSmoiresnr  laPamiledesPepSraciWby  DeCandolle. 
Am.  S.  Sci.,  II,  xuii,  135-124. 

Botanical  Notices.  Salices  Bnropf  le  Wimmer ;  Le  Specie  del  Cotoni  descritte  da 
FllippoParlatore;  Tree- labels  for  arborelnm  ;  OEoneprodnoed  by  Plants,  Daubeay'e 
article  in  Joarn.  Cbem.  Soo.    Am.  J.  Scj.,  II,  xliii,  372-273. 

Botanical  Notices.  Grisebaoh's  Catatogos  Plantornm  CabeDsinm;  Flora  Austra- 
liensis,  Vol.  iii.    Am.  J.  Sci.,  II,  xuii,  409-410. 

Botanical  Notices.  E.  Bossier,  Flora Orientalis;  Cataloguedee  Vdg^tanx  Ligneni 
da  Canada,  by  l'Abb£  Brnnet :  Rep.  of  Proceedings  of  the  IntematioDal  Horticultural 
Exhibition,  1860:  Collections  of  Dried  Plants  of  California.  Am.  J.  Sci.,  II,  XUV, 
182-183. 

Botanical  Notices.  N.  J.  Anderason,  HoDographia  Salicum;  Flora  Brasiliensis, 
fosc.  42  and  43 ;  De  Candolle,  Lola  de  la  Nomenclatnre;  Hiquel,  Sur  les  Afflniti^  de 
la  Flora  da  Japan  avec  celles  de  I'Asie  et  de  I'Amerique  du  Nonl ;  Tall  Trees  in  Aus- 
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tialift;  Report  on  deHtraction  of  Trees  in  Wwcoiisiu.  by  I.  A.  Lapbaai  and  others; 
Aunaleti  Huaci  BoluDici  LacduDi  Batavi,  Tom.  I-III,  fasc.  4.  Adi.  J.  Sri.,  II,  xuv, 
4:^0-425. 

1868. 

Bevl«w  of  Darwip's  Variatioo  of  Animalu  and  Plauta  under  Domestication.  Katioo, 
No.  142,  pp.  i34-23S. 

Botaaical  Notlceo.  Miocene  Flora  of  tbe  Polar  Begions;  Lee  Flenra  de  Pleine 
Teire,  3°°»  6A ;  Tlie  Great  Dragon  Tree  of  Orotava,  Teneriffe ;  Geol.  aud  Nat.  Hist. 
Survey  of  California,  Part  111,  Botany ;  Beiitliam  aud  Hooker's  Genera  Plautaruui : 
Boon's  UlastratiODB of  the  genns  Cares.  Am.  J.  Sd.,  II,  Xlv,  2G9-272. 

Botanical  N'otices.  V.  A.  G.  Hii|uel,  Prolusio  Flurm  JaponiciK;  Genera  Plantaruoi, 
Vol.  I;  Trait6  Q6u6ra1  de  Botaitique  descriptive  et  aualytiqne,  Le  Haout  and  De- 
caisne;  Oray'B  Uatiual,  Hftli  oajtioo.    Am.  J.  Sci.,  II,  Xlv,  403-409. 

Botanical  Notices.  Tlio  Book  of  Evergreens,  by  Josiah  lloopes ;  Botanical  Works 
of  Robert  Brown;  Jourr.  Linn.  8oc.,  Botany.  No«.  42  and  43;  Th^riede  la  Peaille, 
by  C.  De  Candolle.    Am.  J.  Sci.,  II,  XLVi,  S70-272. 

Itotanicol  Notices.  Flora  Brasiliensls,  DeCandoHe's  Prodromus,  etc.  Am.  J.  Sci., 
II,  XLVi,  408-401*. 


Botanical  Notices.    J.  F.  Wataoo's  Index  to  tbe  Native  and  Scientific  Names  of  In- 
dian Plants,  etc.   Am.  J.  Sci.,  II,  XLVit,  143. 


Botanical  Notices.  Botanical  Notabili^  Beotham'e  Preaidential  Address,  [Aieaa 
of  Preservation,  Am.  Naturalist,  IV,  44]  1  Robert  Bronn'H  Works;  Master's  Vegetable 
Terat«logy;  Memoir  of  Harvey;  Genera  of  South  African  Plants;  Flora  Australi- 
easls ;  Oliver's  Flora  of  Tropical  Africa,  aod  First  Booh  of  Indian  Botany ;  Seemann's 
Flora  Vittensie;  Baker  on  the  Geographical  Distribation  of  Perns;  Hooker's  Iconea 
Plantamni;  Mitteu'sMoscl  Anstr-AniericaaiinVol.  xii,  Joum.Linn.  Soo.;  Andersaon 
OD  Palms;  Unnro's  Monograph  of  Hambnsaceie;  Appendix  to  French  edition  of  Dar- 
win's Fertilization  of  Orchids ;  baillon's  Adansonia  and  Traits  dn  Development  de 
la  Fleiir  et  du  Fruit;  Bureau's  MonographiedeaBignouiacdes;  DeCandolle'sProdru- 
nius.  Vol.  XVI ;  Flora  Danica,  47th  part;  (Ersted  on  Classification  of  Oaks;  Laogeon 
tbe  PyroleiD  and  Monotropete  of  Mexico  and  Central  America;  Bunge's  Monograph 
of  the  Astragali  of  the  Old  World;  Aminobroma  Bonorie;  Braua's  Monograph  of 
Australian  Isoetes;  Pritzel'slconnm  Botanicarum  Index  Locupletiraimas;  FloraBra* 
silicDsie,  fasc.  44-46;  Rudolph's  Atlas  des  PflanieDgeographie;  Porah's  Jonmal  of  a 
Botanical  Excaraion  in  X.  Y.  in  1807.    Am.  J.  Sci.,  II.  xux,  lS0-ld9 

Botanical  Notices.  Johnson's  How  Crops  Feed;  Flora  Brasiliensis,  fasc.  48;  Dick- 
son on  Developmunt  of  Flower  of  Pingnicula;  Geographical  Handbook  of  Ferns,  by 
K.  H.  Lyell;  Bulletin  of  Torrey  Botanical  Club,  Noe.  I  and  U;  Notes  relating  to  Vege- 
table Physiology,  etc.     Am.  J.  Sci.,  II,  xux,403-410. 

Botanical  Notices.  "  Miscellaneons  Botanical  Notices  and  Observations."  De 
Caudolle's  Code  of  Botanical  Nomenclature  ;  Baillon's  Histeire  dee  Plantes;  Uincka 
on  the  Arrangement  and  Nomenclature  of  Ferns ;  Bennett  on  the  Genus  Hydrolea ; 
Tampico  Jalap  ;  Prof.  Babingtou's  Revision  of  the  Flora  of  Icnland ;  Dr.  Ogle  on  Fer- 
tillEation  of  Flowers  by  Insects;  Branet's  Elements  de  Botanique;  Von  Martins' 
Herbarium;  The  Michanx  Grove  Oaks;  Bwckler  on  Seirpen;  Bunge's  Genesis  Astra- 
gali Species  Gerontogeie  pars  altera;  Flora  Caucasia,  by  Rnprecht;  Ben tluun's  Pres- 
idential address;  Booker's  Student's  Flora  of  the  British  Islands;  The  "Aiuecican 
Entomologist."    Am.  J.  Sci.,  II,  L,  374-283. 

Botanical  Notices.  Professor  Lamsou  on  Oxford  Botanists;  Hasskat's  Monograph 
of  Indian  Commelynaceu.' ;  Revision  of  tbe  Genera  and  Spccic.tof  HerbaceonaCapsU' 
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lai,  G&Diophylloua  I<iliac«ie,  by  J.  Q.  Baker i  Clark  on  Corumelynaceie  of  Bengal; 
Diukie'H  Notuti  on  Algx  tTom North  Atlantic  Ocnaii ;  Aliaorptiou  of  Mn tut n re  by  Leaves ; 
HeafVey'B  Elemeutary  Connie  of  Biitan;.     Am.  J.  Sci.,  II,  l,  42:'>-42!). 
1S71. 

Botanical  Noticee.  Hohenbttbel-Healler  oa  the  LinuaiaD  Hypothesis  of  the  Decivo- 
tiou  of  Species;  Lawson's  Monof^aph  of  Caaadiau  Bannnciiluceie ;  (Erated  on  char- 
acters fnrnished  by  tUe  styles  in  CtipulJIerin  anil  JujtUudeie,  etc.  Am.  J.  Sci.,  Ill,  i, 
U7-I4a. 

Botanical  Notices.  Rfaododendr«iB  Aniie  Orientalis,  by  Haximowioz ;  Flora  Ana- 
tralioDsis.  Vol.  V;  Brann's  revision  of  Miirsiliie  and  Pilulariiu.    Am.  J.  Sci.,  Ill,  i, 

Botanical  Notices.  Von  Mohl  on  Sciadopitys  verticillata;  Anstln's  Husci  Appa- 
lochiani.    Am.  J.  Soi.,  Ill,  i.  306-307. 

BotAnical  Notices.  Flora  Brasilieasis,  faao.  &0;  Prior's  Popular  Names  of  British 
Plaats,  2d  od. ;  Vilmorin-Andrieni,  Les  Fleurs  de  Pleine  Terre,  3d  ed. ;  Baker's  Syn- 
opsis of  Known  Lilies;  Htem  OD  the  Diatribntion  of  Batrachtnni  Seotion  of  UannD- 
oulas;  G.  S.  Raad  on  the  Sbododandcon  and  American  Plants.  Am.  J.  Sci.,  Ill,  i, 
476-476. 

Botauical  Notices.  Maximowicz  on  Diapensiaceie ;  Longe  on  Form  and  Strnctnie 
of  Seeds.    Am.  J.  Sci.,  Ill,  n,  62-63. 

Botanical  Notices.  Bretschneider  on  Chinese  Botany ;  Gteppert  on  Plants  killed 
byProet.    Am.  J.  Sci.,  Ill,  ii,  221-^222. 

Botanical  Notices.  Flora  Brasilieneis,  fasc.  51-54 ;  Baillon's  Hisloire  des  Plants; 
Borodin  on  changes  in  position  of  grains  of  Chlorophyll  under  Sunlight;  Duh^roiu 
on  Evaporation  of  Water,  etc.    Am.  J.  Sci.,  Ill,  ii,  460-465. 

OarniD'e  l>eBoant  of  Man.     Examiner,  Vol.  i,  594-600. 
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Botanical  Notices.  Friderici  Welwitschii  SertumAngolense;  Hooker's  loj^nes  Ptao- 
tarom,  III,  part  1 ;  Van  Tieghem  on  the  Structure  of  the  Pistil  in  Primulocen,  ou  the 
Anatomy  of  the  Flower  of  Bantaloceie,  on  Comparative  Anatomy  of  Cycadaceie,  Con- 
iferte,  and  Qnetacew,  on  the  Mistletoe ;  Botany  of  Clarence  King''B  Survey ;  Oliver's 
Flora  of  Tropical  Africa,  Vol.  II ;  Heer,  Flora  Fossilie  Arctica.  Am.  J.  Sci.,  Ill,  III, 
M-64. 

Botanical  Notices.  Hiera,  Contribnlions  to  Botany;  S.Watson,  Botany  of  Clarence 
King's  Survey;  Hall,  Plants  of  Oregon ;  Saunders' Kefngiiuu  Botanionm;  Warming, 
Inflorescence  or  flower  in  Euphorbia.    Am.  J.  Sci.,  Ill,  ui,  147-152. 

Botanical  Notices.  Sohuntz,  Prodiomus  Monograpbie  Oeornm ;  BoiUon,  Hlstoire 
des  Plantes.    Am,  J.  Sci.,  Ill,  lu,  306-306. 

Botanical  Notices.  Benlham,  Beviaion  of  the  genus  Coasia;  Delpino,  on  the  For- 
tilizatioo  of  Coniferai;  J.  Mfiller,  on  the  Cyathium  of  Euphorbia;  Hoximonicz,  Ac- 
tion of  Pollen  OD  Fiait  of  Fertilized  Plant ;  Grisebach,  Die  Vegetation  der  Erde  uuch 
ihrer  Klimatisohen  Anordnung;  correction  to  Note  on  Baptisia.  Am.  J.  Sci.,  Ill,  iii, 
376-361. 

Botanical  Notices.  Calletet  on  Absorption  of  Water  by  leaves;  change  of  Habit 
of  a  Parasite ;  Peck'it  report  on  Botany  before  Albany  Institute ;  Cooke,  Hand-book 
of  British  Fungi;  News  of  Botanists;  Journal  of  Botany;  Fossil  Flora  of  Great 
Bntain;  "TheGardeu."    Am,  J.  Sci.,  Ill,  iii,  472-476. 

Botanical  Notices.  Uarc  Uicheli,  Recent  Researches  in  Vegetable  Physiology;  M. 
T.  llasters.  Botany  for  BeKinuera ;  C.  F.  Austin,  Musci  Appatachiani.  Am.  J.  Sci., 
Ill,  IV,  72-77. 

Professor  Babington  on  Anacharis.    Am.  Nat.,  VI,  297. 

Botanical  Notices.  Rol>ert  Brown's  6 rat  Botanical  Paper;  Prantl's  Memoir  npon 
loDliue;  Cooke  and  Peck,  Erysiphei  of  the  United  States;  Kan-Sun,  a  Chinese  Vege- 
table; Flora  Brasitiensis,  fosc.  bTt.    Am.  J.  Sci.,  IH.  iv,  I4'J-I5I. 
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by  C.  De  CandoUe.    Am.  J.  Soi.,  II,  XLVi,  270-272. 

Botanical  Notices.  Flora  BTaailienBis,  DeCandolle's  Prodromus,  etc.  Am.  J.  Sci., 
II,  XLVi,  408-409. 
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Botaaical  Notices.  Botanical  Notabilib  Bentliani's  Presidential  Address,  [Aieaa 
of  Preaervation,  Am.  Natnralistgiv,  44];  Robert  Brown's  Works;  Maotsr's  Vegetablo 
Teratology;  Memoir  of  Harvey;  Genera  of  SoutI)  African  Plants;  Flora  Ansttkli- 
eotis;  Oliver's  Flora  of  Tropical  Afirica,  and  First  Book  of  ludian  Botany;  SeemaoD'a 
Flora  Yitiensis;  Baker  on  the  Geographical  Distribntioa  of  Ferns;  Hookei's  Icones 
Plantarnm;  Mitten's  MasciAnstr-Aniericani  in  Vol.  xii,  Jonrn.Linu.  Soc.;  Anderaaon 
on  Palms ;  Munro's  Honograpb  of  Bambusaceu^ ;  Appendix  to  French  edition  of  Dar- 
irin's  Fertilization  of  Orchids ;  Baillon's  Adausonia  and  Traits  da  DeTolopment  de 
In  FletiT  et  dn  Fruit;  Burean's  HoDOgrapbicdesBignoniao^ea;  De Caodolte's Prmlro- 
Dius,  Vol.  XVI ;  Flora  Daaica,4Ttb  part;  CErated  od  Closaiflcatio&of  Oaks;  Langeon 
the  Pyroleie  and  Honotropeie  of  Mexico  and  Central  America;  Bongo's  Monograph 
of  the  Astragali  of  the  Old  World ;  Awinobroma  SonoriG ;  Braun's  Monograph  of 
Anatralian  Isoetes ;  Fritzel'slconam  Botanicorum  Index  LocnplettisimnB;  Flora  Bnt- 
siliensis,  fosc.  44-46;  Rudolph's  Atlas  des  Pflanzengoographie;  Parah's  Joornal  of  a 
Botanical  Excaraion  in  K.  Y.  in  1807.     Am.  J.  Soi.,  II.  xux,  120-129 

Botanical  Notice^.  Johnson's  Bow  Crops  Feed;  Flora  Brasiliensis,  fasc.  48;  Dick- 
son on  Development  of  Flower  of  Piugnicula ;  Geographical  Handbook  of  Fenu,  by 
K.  M.  Lyell;  Bulletin  ofTonoy  Botanical  CInh,  Noa.  land  2;  Notes  relating  to  Vege- 
Uble  Physiology,  etc.     Am.  J.  Soi.,  II,  Xux,403-41D. 

Botanical  Notices.  "  MisoellaneoDS  Botanical  Notices  and  Observations."  X>« 
CandoUe'a  Code  of  Botanical  Nomenclature  ;  Baillon's  Hiatoiro  des  Plantea;  Hiacka 
on  the  Arrangement  and  Nomenclature  of  Perns ;  Bennett  on  the  Genua  Hydroloa ; 
Tampico  Jalap ;  Prof.  Babington's  Revision  of  the  Flora  of  IcMland ;  Dr.  Ogle  on  Fer> 
tilization  of  Flowers  by  Insects;  Brnnet's  EMmenla  de  Botauiqne;  Von  HartiBS* 
Heibariiim;  The  Micbaux  Grove  Oaks;  Bnickleron  Soirpex;;  Bongo's  Genesis  Aatr*- 
gali  Species  GerontogeiB  pars  altera;  Flora  Canoasia,  by  Roprecht;  Bentbam's Pres- 
idential address;  Booker's  Student's  Flora  of  the  British  Islands;  The  "American 
Entomologist."    Am.  J.  6ci.,  II,  l,  274-283. 

Botanical  Notices,  Professor  Lawson  on  Oxford  Botanists;  Hosakai's  Monograph 
ofIndianCommelyna«ea>;  Bevision  of  the  Genera  and  Species  of  HorlNwoouaCapM- 
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lor,  GftEuophjlloiis  Liliaceie,  b;  J.  O.  Baker;  Clark  on  ConiDielyDaceie  of  Bengal; 
Diulcie'ti  Notra  on  A1g»  tToniNortb  Atlantic  Oi'.«aii ;  AUa(ir|)tii>u  uI'Moiiitiire  by  Leaves; 
HeDn«y'a  Elemeutary  Course  of  BoUtii;.    Am.  J.  6ci.,  II,  L,  42.'}-429. 


BotbDicol  NoticM.  Hoheabtthel-HeaHer  ua  tbeLiauiean  Hypothesis  of  (he  Deriva- 
tlou  of  Species;  Lawson's  Monograph  of  Canadian  BannnciilaceBt ;  (Ertted  on  char- 
acters fnrniehed  by  the  styles  in  CiipDlileriii  and  Juglaiideie,  etc.  Am.  J.  Sci.,  Ifl,  I, 
147-149. 

Botanicfti  Notices.  KhododendreiB  Aniie  Orientalia,  by  Haiimowicz ;  Flora  Aiis- 
trnlienais.  Vol,  V;  Brann's  reviainn  of  MaroiJiu^  uud  PilulariiB.    Aid.  J,  Sci.,  HI,  I, 

Batanical  Notices.  Von  Mohl  on  Sciadopitya  verticillata ;  Aiietlu's  Husci  Appo- 
lachiaiii.     Am.  J.  Sci.,  Ill,  i,  306-:i07. 

Botanical  Notices.  Flora  BraailieDHls,  faac.  50;  Prior's  Popular  Names  of  British 
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of  S«edB.    Am.  J.  Sci.,  Ill,  ii,  62-63. 
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Ihrer  Klimatisohen  Anordnuug;  correction  to  Note  on  Baptisia.  Am.  J.  So:.,  IIT,  iii, 
376-381. 

Botanical  Notices.  Calletet  on  Absorption  of  Water  by  leaves ;  change  of  Habit 
of  a  Parasite ;  Peck's  report  oo  Botany  before  Albany  Institute ;  Cooke,  Hand-book 
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Botanical  Notices.     Hildebrand,  Fertilization  in  Grasses.    Am.  J.  Sci.,  Ill,  V,  316. 

Botanical  Notices.  Van  Tieghem  on  the  Cotyledon  of  QramineB,  etc. ;  lofelix 
LoliuLQ ;  H.  C.  Wood,  Fresh- vaterAlgat  of  North  America.   Am,  J.  Sci.,  Ill,  v,3K*-391. 

Botanical  Notices.  Tan  Tioghem,  on  Nervation  of  Coats  of  Ovalesand  Seeds;  Sup- 
posed American  Origin  of  Kahna  Idtens  [repr.  in  Amer.  Nat.,  vii,  491-4'J2];  a  New 
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FetropoKtani.    Am.  J.  Sci.,  Ill,  vi,  75-77. 

Botanical  Notices.  LeMaout  and  Decnisne's  Descriptive  and  Analytical  BotAny; 
Crdpin's  Primitira  Mouographie  Bosarnm.     Am.  J,  Sci.,  Ill,  vi,  147-161. 

Botanical  Notices.  Bentham,  Notes  on  Compositat;  (Erated,  System  der  Pilie, 
LichenennndAlgen;  A.  H.  Curtiss,  Catalogue  of  Fb^nogamons  and  Vawular  Crypto- 
gamous  Plants  of  Canada  and  the  Northeastern  portion  of  the  United  States;  A.  Pol- 
lock, Index  to  Medicinal  Plants.    Am.  J.  Sci.,  Ill,  vi,  S3(M!31. 

Anniversary  Address  of  the  President  [Beutham]  to  the  Llonean  Society,  Hay  X4, 
1673.    Am.  J.  Sci.,  HI,  vi,  241-254. 

Botanical  Notices.     Hanbnry  on  Pareira  Brava.     Am.  J.  Sci.,  Ill,  vi,  315.  - 

Botanical  Notices.  Bornet  on  the  Composition  of  Ijiohenes;  Hybridation  in 
Mosses,  etc.,  Philibert.    Am.  J.  Soi.,  Ill,  vi,  388-390. 

The  Atlilode  of  Working  Natnraliet«  towards  Darwinism.  [Review  of  De  Can- 
dene's  Histoire  des  Sciences  et  des  Savants,  of  Bentham's  Presidential  Address  be- 
fore the  LinneBU  Society,  of  Beutbam's  Notes  on  Composite,  of  Flower's  Evidence  of 
Modification  of  Animal  Forms,  of  Dawson's  Story  of  the  Earth  and  Man.]  Nation, 
No,  43.1,  pp.  2r«8-261.     [Darwinlana,  pp.  836-251.] 

Botanical  Notices.  Bennett  on  Movements  of  the  Glands  of  Drosera ;  Eugelmann, 
Notes  on  the  Geons  Yucca.    Am.  J.  Sci.,  Ill,  vi,  467-470. 

IBT-t. 

Notices  of  the  Cessation  of  De  Candolle's  Prodromns.     Nation.  No.  440,  p.  42. 

Evolntion  and  Theology.  [Review  of  Rev.  G.  Heuslow's  Theory  of  Evolution;  of 
C.  Hodge's  Systematic  Theology,  andof  J.  LeConte's  Religion  and  Science.]  Nation, 
Ho.  446,  pp.  44-46.     [Darwiniana,  pp.  2S2-36!>.] 
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BotSDipal  NoticM.  CootribiitinnH  to  Ainoricnn  Rnt&nj,  Sereno  Watson ;  Charge- 
t#rB  of  Npw  Fktiih  fnirii  Mi>\iro,  I),  C.  KatoD  ;  Hol:iiiic>iil  Coiitributious,  l>y  Asa  Gray, 
Nov.  18,  1^73;  Baatbaiu'e  Flura  AustralieDais,  Vul,  vi ;  Flora  Brasilieuaii,  faac.  62; 
Himfe  Botanii|iiH  de  Lxiile,  Vol.  I;  DeCaadolle'H  ProdrooinH,  Vol.  xvii.  Am.  J.  Sci., 
Ill,  VII,  63-08. 

Botanical  Notices.  Dr.  Regel  ou  Vitiai  Uepatioe  Boreali-Aiuericaiiie,  C.  F,  Aus- 
tin ;  IlytaDthes  gratioloiiles ;  .Syoopsis  Generis  Lespeileiiie,  C.  J.  HaxiiDOiricz.  Ani. 
J.  Sci.,  Ill,  VII.  152-154. 

What  ia  Darwinism  f  [BeviewofC.  nnUg^s's  What  in  Darwinism  t,  of  A.  Wiucbell's 
DoctriuoorEvolnlJuii,  ofQ.  St.  Clair's  Darviuism  aiiU  Du!4i{r,i,  auil  ufC.  KiDgsley'a 
WestniiuHtHr  .Sennoiia.]      Nation,  No.  46.'.,  pp.  a4d-351.     [Oarwiiiiana.  pp.  ■iSK-'iSi.'] 

Botauical  NoticuH.  Farthoiiogonesis  iu  Perns;  Itooker's  Flora  of  Britlali  luilia; 
New  views  on  Licliones  ami  Gunidia ;  Decaisne  ou  Eryogium,  species  with  parallel- 
veined  leaves.    Am.  J.  Sci.,  Ill,  vil,  440-444. 

Botanical  N<iticea.  Revision  o(  the  North  American  Chenopodiaoe»,  Sereao  Wat- 
son ;  J.  F.  Mellichamp  ou  Sarracenia  variolaris.     Am.  J.  Sci.,  Ill,  vii,  .'>99-l>00. 

Owens  Collage  Eaaaya  and  Addresses.  [Review  of  Essays  and  Addresses  by  Pro- 
fessors and  Lecturers  of  Owens  CiillBge,   Mancbester.]     Nation,  No.  474,  pp.  76-77. 

Botauioal  Notices.  Dr.  Shawon  Changes  in  Ibe  Character  of  Vegetation  Produced 
by  Sheep-grazing;  Mc  Nab  and  Dyer  on  the  Pocigyuiura  and  occasional  Seta  in  Carex; 
Haximowicz,  Diagnosi!sPlantarurD  Jn]iouiiD,  etc.;  Botanical  ContribntioDs  by  Asa 
Gray,  ia  Proc.  Am.  Acad.,  Vol.  ix;  J.  G.  Cooper  on  Influence  of  Climate  and  Topogra- 
phy on  Trees  around  San  F'ranciuco  Bay;  O.  H.  Willis,  Catalogue  of  Plants  near  New 
Jersey.    Am.  J.  S<;i.,  Ill,  Vlli,  69-72. 

Manual  of  Gvology,  by  Jas.  D.  Dana.     Nation,  No.  469,  pp.  415-416. 

Botanical  Notices.  A.  De  Caudollu  on  Physiological  Groups  in  the  Vegetable  King- 
dom; W.  C.  Williaiuson,  Primeval  yeg<>tation  in  its  relation  to  the  Doctrines  of 
Natural  Selection  aoU  Evolution ;  J.  W.  Dawson,  Annual  Address  of  the  Presidentof 
the  Natural  History  Society  of  Montreal,  May,  1874;  R.  Shnttlewortb  and  his  collec- 
tions.   Am.  J.  Sci.,  Ill,  VIII,  147-156. 

Motes  on  the  Addresses  of  the  Presidents  of  the  English,  French,  and  American  As- 
sociations for  the  Advancement  of  Seiunee.     Nation,  No.  481,  p.  183. 

Note  on  Prof.  Tyndall's  estimate  of  Aristotle.     Nation,  No.  482,  p.  301. 

Note  on  Wurtz's  Address  on  "  The  Theory  of  Atoms  in  the  General  Conception  of 
tbc  Universe."    Nation,  No.  48ti,  p.  304. 

Notes  ou  Dc.  Hooker's  Address  as  President  of  a  section  of  the  British  Association 
on  Insectivoruos  Plants.     Nation,  No,  49:!,  p.  219. 

Notice  of  the  American  Naturalist  for  Oct.,  1874.     Nation,  No.  485,  p.  250. 

Miscellaneous  Notices.  Baker's  Revision  of  the  Genera  and  Species  of  the  Tnlipeie ; 
A  Sexnal  Growth  from  tbe  Prothallus  ofPteriscretica,  by  Farlow  ;  Botany  nfS.  Pa- 
cilio  Exploring  Expedition  under  Admiral  Wilkes,  etc,    Am.  Jonrn.  Sci.,  Itl,  vni. 

Botanical  Notices.  J.  D.  Hooknion  the  Carnivorous  Habltsof  some  Plants;  Lin- 
nean  Society  of  London  ;  Professorship  of  Botany  at  the  Jardin  des  Plantes.  Am.  J. 
Sci.,  Ill,  VIII,  395-39». 

Botanical  Notices.  Note  on  the  use  ofthe  word  Cyclosis.  Am.  J.  Sci.,  Ill,  viii, 
469-470. 

Noticeof  the  Addressof  the  President  of  the  Michigan  Pomological  Society.  Na- 
tion, No.  493,  p.  382. 

Botanical  Notices.  J.  Scott,  Notes  on  the  Tree-Ferns  of  British  Sikkin;  Flora 
Braailiensis,  fasc.  S3,  64;  Journ.  Linn.  Soc.,  No.  77;  Traus.  anil  Proc,  Bot.  Soc. 
Edinburgh,  Vol.  xi ;  Florida  plants  for  sale ;  American  Naturalist,  Vol.  vill.  Am. 
J.  Sci.,  Ill,  nt,  GWKI. 

Notice  of  De  Cnnilolle's  Memorial  of  Agassiz.    Nation,  No.  504,  p,  13r>, 
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Noliceof  Sir  JohuLulibock'H  Brit  Ub  Wild  Flutven  consiilered  inrelatioD  tfllasMts. 
NatioD,  No.  &(n,  pp.  229-'ii0. 

Botanical  Notices.  Fitickiger  and  Hnnbiiry,  Plinrmaaogmphia ;  Fries,  Hymrnomy- 
cetiiH  Kuropui ;  Saportu,  Hiucene  Fowil  PIudIb  of  OrHeo« ;  Hace.  Am.  J.  Sci.,  Ill, 
IX,  153-154. 

Bentbain,  oo  the  recent  Progieaa  aod  present  State  a(  Sy steioatio  Botany.  Am.  J. 
Sci.,  Ill,  IX,  346-:(,W, 

Biitaoical  Notices.  W.  S.  SullivAut,  Icones  Huscorum;  Attar  or  Koses;  Sir  J.  Liiti. 
bock,  British  Wild  Flowers  considered  in  relation  to  Insects.  Ain.  J.  Soi.,  Ill,  IX, 
323-396. 

Notice  of  Sacli's  Text-Book  of  Botany.    Nation,  So.  519,  p.  400. 

Botanical  Notices.  Ueutbaiu.  Revision  of  tbe  Saborder  Miinosea> ;  J.  D.  Hooker, 
Flora  of  Britisb  India;  Miers,  on  the  Lecytbidoceie;  Hooker  itnd  Baker,  Syuopeia 
Filicam ;  Orieebocb,  Ptantiu  Lorentzianm ;  A.  Gray,  North  AmsTioan  Hydrophylla- 
oeie;  S.Watson,  Roviaion  of  tbe  GennsCeaQothns  nod  SynojisiB  of  the  Western  Specie* 
of  Stlene)  W.  G.  Farlow,  List  of  the  Marine  Algu>  of  tbe  U.  S.  Am.  J.  Set.,  Ill,  ix, 
471-476. 

Botanical  Notices.  M.  C.  Cooke,  Fnngi,  tbeic  Nature  and  Uses.  Am.  J.  Sci.,  Ill, 
x,Gi-eS. 

Notice  of  M.  C.  Cooke's  Fnngi :  tbeic  Natni-e  and  Uses.     Nation.  No.  525,  p.  62. 

A  Beginner  in  Botany.  [Review  of  Raakiaa'  Proserpiua.]  Nation,  No.  538,  pp. 
103-104. 

Botanical  Notices.  C.  B.  Clarke,  Commelynaoeie  et  Cyrtandraoen  Bengalenses. 
Am.  J.  Soi.,  Ill,  X,  154-155. 

GfihnaD  Darwinism.    Nation,  1875,  pp.  16t^l70. 

Notice  of  Emerson's  Trees  and  Sbrobs  of  Hassachusetts.     Nation,  Oct.  B,  1B7S. 

Botanical  Notices.  J.  L.  Stewart  and  D.  Brand  is,  Forest  FloraofN.W.  and  Central 
India)  Flora  Brasilleueis,  fasc.  66:  DeCaodolleon  Different  Effects  of  same  tempera- 
ture apon  same  plants  under  different  latitudes;  Dr.  J.  E.  Gray's  Fnblicatione. 
Am.  J.  Sci.,  Ill,  X,  936-239. 

Botanical  Notices.  Rostafinski  on  Hematococcns  lacnstris,  etc. ;  E.  Tnokerman, 
Catalogue  of  Plants  growing  without  cnltiration  within  thirty  inilea  of  Amfaerst  Col- 
lege; L-  Radlkofor,  Seijaoia  Sapindacearnm  G«nns  monographtco  desoriptum.  Am. 
J.  Sci.,  Ill,  X,  309-311. 

Botanical  Notices.  Tbe  formation  of  Starch  in  cbloropbyll-groina ;  G.  B.  Emeiaon, 
Report  on  the  Trees  and  Shrubs  of  Mass. ;  W.  T.  Dyer,  On  tbe  ClassiScation  sn<) 
Sexnal  Reproduction  of  Tballopbytes;  P.  Buchenau,  Houographie  der  Jnncaceeo 
TomCap.    Am.  J.Sci..  Ill,  X.  :l!«-395. 

Botanical  Notices.  J.  Docaisne,  Memoire  sur  la  Famille  des  Pomoc^ea ;  J.  G.  Baker. 
Elementary  Leasons  in  Botanical  Geography.     Am.  J.  Soi.,  HI,  X,  461-484. 

Review  of  Emerson's  Trees  and  Sbrnbs  of  Massachusetts.  American  Agriculturist, 
Dec,  p.  451- 

1S76. 

Review  of  Darwin's  Insectivoroua  and  Climbing  Plants.  Nation,  No.  549,  pp. 
13-14;  No.  5'^,  pp,  30-32.    [Darwiniana,  pp.  308-337.J 

Botanical  Noticea.  Karl  Koch,  Vortesnngen  liber  Dendrologie ;  C.  Darwin,  In- 
sectivorous Plants  and  Movemeotji  anil  Habits  of  Climbing  Plants,  9d  ed.;  Haeokel's 
Ziete  uiid  Wege  der  heiitigeu  Entwickelungageacbicble.     Am.  J.  Sci.,  Ill,  Xi,  6^74. 

Botanical  Notices.  Naudin  on  the  Naturo  of  Heredity  and  Variability  in  Plants; 
Rev.  H.  Macmillan,  First  forms  in  Vagelation,  2J  ed.     Am.  J.  Sci.,  Ill,  xi,  153-157. 

Botanical  Notices.  Geo.  Engelmauu,  Notes  on  Agave ;  J.  Duval'Jouve,  Structnra 
of  the  Leaves  nf  Grasses;  B.  Renanlt,  Botryoptfris  Porentiis;  Brongniart,  Silicified 
(oMsil  Fruits  or  Seeds;  Hayer  and  Wolkoff,  Respirnlioii  of  Plants ;  Hornet,  Ctamilioa- 
tionorNostochiniB;  Gymnocladus  inCbiaa ;  Flora  Brasilienaia,  fasc  69.  Am.  J.  Sci., 
Ill,  XJ,  235-839. 
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Botesiokl  Notioes.  Botaalcal  Conlribntiona  in  Vol.  XI  ot  the  Proo.  Amer.  Aoad., 
New  Bpecies  anil  geuera  from  California,  by  A.  Gray,  and  on  the  Flora  of  Guadalupe 
Island  by  S.  Wata.m.     Am.  J.  Sci.,  Ill,  xi,  325. 

Botanical  Nilticee.  Bulletin  of  the  BuMey  luBlitiitioD,  part  5,  coataiDlOK  Farlow'e 
DiMBee  of  Orange  and  Olive  Trees  of  California,  American  Grape-vine  Mildew,  Fungi 
near  Boston,  The  Black  Knot,  and  Report  of  tbe  Director  of  the  Arnold  Aiboretom. 
Am.  J.  Sci.,  Ill,  XI,  4L4-41&. 

Botuuiual  Noticea.  C.  8.  Sargent,  Tree-plantiog,  Prizes  for  ArborJcnltnTe ;  A. 
BIylt,  Essay  on  Immixration  of  Norwegian  Flora  during  Rainy  and  Dry  Periods; 
Benthaiii  and  Hooker,  Genera  PIsntarum,  Tol.  ii ;  Botany  of  Califbroia,  Vol.  i,  Poly- 
petals,  byBreweraud  Wat«oQ;GBmopetalie,  byA.  Gray.     Am.  J.  Sci.,  Ill,  XIi,  73-79. 

Notice  of  A.  Koehlet's  Praoticol  Botany,  Strnctaral  and  Systematic.  Nation,  No. 
879,  p.  80. 

Botanioal  Notices.  George  Engelmann,  The  Oaka  of  the  United  States ;  M.  Gue- 
tave-Adolphe  Thnret,  Eqnisse  Biogcapbiquu,  by  M.  E.  Boriiet;  F.  de  Mueller,  Frag- 
menta  Phytographiio  Australia,  Vol.  zi ;  Flora  Brasilieneis,  fasc.  62  and  69;  J.  W. 
Beal,  The  Forest-products  of  Michigan  at  the  Centeuoial  Exposition ;  G.  C.  Arthur, 
ContributioDs  to  tbe  Floret  of  Iowa.     Am.  J.  Sci.,  Ill,  xii,  153-156. 

Botanical  Notioea.  C.  DeCandolle,  Structure  and  Movement  of  Leaves  of  Dionna 
masclpala;  P.  B,  Wilson,  Diatoms  in  Wheat-straw  ;  Honce,  Ao  Intoxioatiog  Orase; 
Cr^pin,  Primitiie  Honogropbue  Eosarnm;  A.DeCaodolle,  on  the  luflaenoeof  theage 
of  aTtce  oD  the  time  of  Lealing;  A.  Kmbler,  Practical  Botany,  Structaral  and  Sys- 
tematic; T.  8.  Bianilegee,  Flora  of  Sonthwestem  Colorado.  Am,  J.  Sci.,  Ill,  XU, 
a:ia-235. 

Botanical  Notices.  J.  D.  Hooker,  Flora  ot  British  India,  part  4 ;  A.  B.  Clsrlce, 
Composto)  Indioe;  Proc.  Am.  Assoc.,  24th  meeting,  lUTS,  Botanical  articles  by 
Heebon  on  Insect  fertilization  of  Flowers;  Beal  on  Carnivorous  Plaote,  Inequilateral 
Leaves  aud  the  Venation  of  a  few  odd  Leaves ;  T.  B.  Cometock  on  Utricularia  vul- 
garis; J.  Hyatt  on  Periodicity  in  Vegetation.     Am.  J.  Sci.,  Ill,  xil,  397-398. 

Botauioal  Notices.  Baillon,  Dietionnnire  de  Botanique,  fasc.  1 ;  T.  Cornel,  Nuovo 
Oiornale  Botanico  Italiaoo,  Vol.  Viii ;  E.  Boiasier,  Flora  Orientalis ;  J.  Miers,  On  the 
Bairingtoniocen  ;  G.  Vasey,  Catalogue  of  Ihe  Forest  Trees  of  the  United  States.  Am. 
J.Sci.,III,  XII,  46d-4G9. 

1S77. 

Botanical  Notices.  T.  Comber,  Geographical  Statistics  of  the  European  Flora; 
J.  Sprogne  and  Q.  L.  Ooodale,  Tbe  Wild  Flowers  of  America.  Am.  J.  Sci.,  HI,  xiii, 
B3-85. 

Botanical  Notices.  Baillon,  Diotionnaire  de  Botani<ine,  fuse.  2  and  3;  0.  Heer, 
Flora  Fossilis  Arctica ;  Proc.  and  Trans.  Nova  Scotia,  Inst.  Nat.  Sci.  Vol.  iv,  part  2; 
coutaining  uotos  by  Lnwson  on  Callnoa  vulgaris,  notes  on  Rhododeudron  tnsximnm, 
and  a  Catalogue  of  the  Plants  of  the  Proviuoe  by  Soromers.  Am.  J.  Sci.,  Ill,  Xili, 
320-321. 

Botanical  Notices.  C.  DeCandolle,  Observations  sor  reoronlement  desVritles; 
W.  0.  Farlow,  Onion-Smut;  G.  Bentham,  Clausiflcatiun  and  Terminology  in  Mono- 
cotyledons; C.  Darwin,  Various  Contrivances  by  which  Orchids  are  fertilized  by 
iDsecte.    An.  J.  Sci.,  Ill,  xiii,  391-:t95. 

Botanical  Notices.  O.  Beccari,  Orgaoogeny  of  the  Female  Flower  of  Quetom 
Gnemon  L. ;  C.  Martins,  Pal^wntological  Origiu  of  trees  and  sbrnbs  of  South  of 
France  which  are  sensitive  to  Frost  in  cold  winters.     Am.  J.  Sci.,  Ill,  xiii,  469-471. 

Botanical  Notices.  W.  0.  Farlow,  C.  L.  Anderson,  D.  C.  Eaton,  Alga  Eisiccabe 
America;  Borealjs,  fosc.  1;  Am.  J.  Sci.,  HI,  xiv,  72. 

Botanical  Notices.  A.  Coguianx  on  Botanical  Nomenclalnre ;  G.  C.  W.  Bohn- 
enmeg,  Ropertorium  Annunm  Literatune  Botanicte  periodicie.    Am.  J.  Sci.,  Ill,  Xir, 
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BotuiiOBl  Notices.  W.  O.  Farlon,  Notea  od  Common  plant  disessea  Mtuaed  hj 
FuQgi;  Flora  BranitieDBii,  faac.  TO;  J.  MacoUD,  Botany  of  British  Columbia  and 
Nonliern  Rouky  MouuCains ;  S.  Kiirz,  Sketch  of  Hie  Vegetation  of  theNiccibarlBlanda, 
etc. ;  A  Lavalli^,  Arboratnm  Scgrezianam  ;  J.  Q.  Baker,  Syetema  Iridatmamm. 
Am.  J.  Sci.,  III.  ziv,  426-4^. 

Botanical  Notices.  I.  Spragne  and  G.  L.  Goodale,  The  Wild  FInners  of  America, 
part  II ;  Clelstogamy  in  Impatiens;  O.  B.  Willis,  Cutalogucof  Plants  of  Neir  Jeraej; 
Sir  J.  D.  Uookei's  voyage  to  America.    Am.  J.  8ci.,  Ill,  Xiv,  497-499 

isrs. 

Cook's  Leotures  on  Biology.    Now  Englandur,  xxkvii,  100-113. 

Botanical  Notices.  C.  Darwin,  The  Different  Forms  of  Flowers  od  Plants  of  the 
same  Sp«oiee;  D.  C.  Eaton,  Feioe  of  North  Amerioa ;  G.  E.  Davenport,  Notee  on 
Botrycbiam  simplex.    Am.  J.  Set.,  Ill,  xv,  <;7';3. 

Notice  of  C.  8.  Sargent's  paper  on  tree-planting  in  Twenty-flftb  Report  of  IbeHaos. 
Board  of  Agriculture  and  Hon.  B.  G.  Sorthrop'a  Economic  Tree-Flauting  Nation,  No. 
665,  p.  215. 

Phytogamy.  Review  of  Darwin's  Different  Fnrnis  of  Flowers  on  Plants  of  the 
same  Specien,  Various  Contrivauceit  by  which  Orchids  are  fertilized,  Effects  of  Crmb 
and  Self-Fertilization  in  the  Vegetable  Kingdom.     Nation,  No.  6GT,  pp.  246-248. 

Botanical  Notices.  F.  Parkman,  The  Hybridization  of  Lilies:  Thnret's  Garden  ; 
Englemann's  Papers  in  Trans.  Acad.  Sci.,  St.  Lonis,  vol.  iii ;  Wibbe  on  new  range 
for  two  Orcbids.    Am.  J.  Sci.,  Ill,  xv,  If.l-153. 

Botanical  Notices.  Lesqueroux,  Contributions  to  the  Fossil  Flora  of  the  Western 
Territories.    Am.  J.  Sci.,  Ill,  xv,  219. 

Botanical  Notices.  Snpplementary  Note  to  tbe  Review  of  Darwin's  Forms  of 
Flowers ;  J.  Smith,  Historia  Filicnm  ;  D.  C.  Eaton,  Ferns  of  Norlh  America,  part  9 
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giuin  Bolanicutn,  vol.  II,  fosc.  1  ;  Trans,  and  Proc.  of  Butauioal  Soc.  of  Edinhnrg, 
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Ridgivay,  Robert,  biugrapbical  memoir  by,  of  Spencer  P.  Baird ;o:l 

Rooms,  assignment  of,  for  scientific  work 46 

S. 

Salaries  paid  by  Smithsonian  Institution iii 
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Sohoeider,  Uessrs.  awarded  contract  for  iron- work  in  lire-prooling  west  corri- 
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Science,  progress  of,  in  tbe  art  of  weighing  and  measuring 597 
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Secretary  of  Institution,  announcement  by,  of  dratbof  Chief-Jnstice  Waite.-  xvii 

annual  report  of,  to  Regents I 
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manuscripts zxzvi 

appropriations  under,  as  Director  of  National  Mu- 

•sum xl 
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Senate  bill  for  erecting  additional  Musenm  building 
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Shielda,  General  James,  act  to  purchase  swords  of 
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Bmithson,  bequest  of s 
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Specimens,  distribution  of 

Statue  of  Professor  Bain),  bill  for,  and  action  of  Board 
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T. 
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Zoological  Park  catubliaheil  . 


^dbvGooglc 


idbyGoOgIC 


idbyGoOgIC 


idbyGoOgIC 


D„ii„.db,Googlc 


idbyGoOgIC 


CMTEDUE                         1 

aPR 

7  1589 

STANFOR 
STANFORE 


D„ii„.db,Googlc 


idbyGoOgIC 


